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THE Massachusetts Association of Boards of Health met at the 
Oxford Club House, Washington Square, Lynn, on Thursday 
October 20th, 1892. Dr. H. P. Walcott called the meeting to 
order shortly after 2p.mM. In the absence of the Secretary of the 
Association, Dr. J. H. McCollom was elected secretary pro tem. 
The records of the last meeting were then read, and there being 
no objection, they were approved. 

The chairman then read a list of names of gentlemen who 
had been recommended to the Association by the executive 
committee for membership, and they were duly elected. 

After a few other items of business, a paper was read by Mr. 
W. F. Morse on the “ Engle Process for Cremating Garbage.” 


THE DESTRUCTION OF TOWN WASTE BY FIRE. 
By W. F. Morse, New York Ciry. 


When in April I had the honor to prepare a paper for presen- 
tation before this society, | had fully expected to be present to 
read the paper in person, and to answer questions which might 
have thrown any light upon the subject of “ Garbage Collection ” 
and its * Disposal by Cremation” which was then the subject 
under discussion. But circumstances rendered it impossible 
for me to be present, and in the absence of information, sup- 
plemental in character to that contained in the paper contribu- 
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ted, and which could best be obtained by questions and answers, 
the subject received but little discussion and was left over for 
future consideration. Since the appearance of an epidemit 
upon our coasts, and the strong probability, reasoning from 
similar conditions in other countries in times past, that this 
plague might again appear with the warmth of the coming 
spring and prevail with the heat of the summer, there has been 
a renewed interest in the various methods of caring for the 
waste and worthless products of cities and towns. 

None of the municipal problems, which the crowded life of 
our communities brings up are more perplexing, annoying and 
vexatious than is this, nor is there any which more imperatively 
demands a speedy, safe, and unobjectionable solution. Such a 
solution appears to have been found by the adoption of the pro- 
cess of cremation: meaning the total destruction by fire of all 
the waste that can be affected by heat, and the utilization of the 
products of this combustion for economical purposes. 

It is not the present purpose to discuss the question of the value 
of the waste of cities as food for swine or cattle. This is a prac- 
tical matter involving financial questions of some moment to each 
place andcity where the household offal has been so applied, and 
the sanitary aspect of this question has been ably treated by the 
State Board of Health in the publication of its papers upon 
“ Trichinosis ” and its appearance in swine fed upon the house- 
hold offal of the city of Boston. Whether or not such use of 
household waste is a proceeding entirely sanitary — whether 
the swine fattened upon such food is in an entirely satisfactory 
condition to come upon the tables of the people, and whether 
the risk of poisoning or contaminating the milk supply of any 
place, where city garbage is taken away by the farmer osten- 
sibly for the purpose of being fed to swine, and secretly fed to 
milch cattle —all these questions are subjects upon which the 
members of the association are better informed than the writer. 

Without describing the other ways commonly in use for the 
destruction of waste of cities, all of which are only too familiar, 
it may be at once assumed in the case of a large majority of 
cities and places in this State, that the present way of caring 
for the waste from households, shops, stores, market-houses, the 
refuse from manufacturies, the bodies of smaller animals, and 
the general miscellaneous refuse and waste which a city or town 
must produce, has been and is now unsanitary and unsatisfac- 
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tory, is in many cases offensive, in some dangerous, and, as a 
whole can be improved, by the use of some better method or 
system. 

In presenting the claims of “ Destruction by Fire” of this 
mass of worthless waste, it is the intention to deal only with 
such practical facts as have accumulated in the writer’s 
experience during a period of four years which has been spent 
in designing, constructing, and observing the operation of 
various styles of garbage cremating furnaces. 

The cremation of garbage is not an exact science; no one 
can accurately say from experience in one place, what precisely 
will be the results obtained by identical means when used in 
another place; nor can any one predict what will be the amount, 
character, or class of waste which a city will send to a crema- 
ting furnace to be destroyed. But, by comparison of places 
where garbage has been destroyed by fire for some years, and 
by observing as far as can be done, similar situations and con- 
ditions, it is possible to forecast very nearly the results which 
would be obtained by the use of similar furnaces in other cities. 

Before any place can contract for a cremating plant, it is 
necessary to determine approximately the amount of waste to 
be destroyed, and, in determining this quantity the greatest pos- 
sible variation in estimates seems to be the rule. 

In the New England states where the household offal is col- 
lected separately from other wastes, this work is by far better 
done than in communities where all classes of wastes are col- 
lected indiscriminately in one receptacle; but the quantity 
collected by the contractor or by the city teams, by no means 
represeuts the total production. Every place in New England 
as far as observation goes, allows private scavengers to come 
into the town with enclosed carts or tightly sealed barrels and 
go to the largest hotels, restaurants and boarding-houses, and 
take all the household offal for their own purposes. In many 
cases the process is entirely aside from the city collection ser- 
vice, and is under no inspection unless the scavenger has in 
use a leaky cart or other objectionable vessel, hence it follows 
that the quantity so removed can only be guessed at. As a 
general rule the amount collected by these scavengers is very 
nearly equal to that collected regularly by city machinery ; and 
this must be taken into consideration when providing for a 
means of destruction. 
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The amount of general refuse or the combustible waste of a 
city, depends to some extent upon the manufacturing industries ; 
every shop, store or manufactory daily sweeps out a quantity of 
packing material, scraps and other worthless combustible matter 
which is taken up with the ashes and carried to the dumps. 
The sweepings of houses and yards are of the same character 
and the whole of this together amounts to from twenty to thirty 
per cent. of the whole annual collection of the city. There is 
but little if any value to it, and when cast upon the ground, 
mixed with ashes and covered with earth, it makes a fairly 
satisfactory basis for the construction of streets and the filling 
in of low ground. But when this material is mixed with put- 
resible matter then there is a very different state of things. 
Fermentation sets in, the growth of the lower forms of animal 
life is promoted, offensive odors are given off and the dump 
becomes objectionable and gives rise to complaints. It is so 
exceedingly difficult to separate the putresible from the unob- 
jectionable dry refuse, and the latter being of real value to serve 
as fuel, that it is probable the wiser plan to cremate both of 
these classes of waste; the furnace being constructed so as to 
receive one or the other or both together without interference 
with its work. 

Another class of city waste which has frequently caused some 
trouble, is the bodies of the smaller animals. As a rule the 
larger animals are contracted for and taken from the city by a 
rendering company; but the smaller ones, dogs, cats, etc., are 
of so little value, that they are often left to the health depart- 
ment to be removed. The eremating furnace when in regular 
operation will destroy as many bodies of this kind as can be 
comfortably put into it, with no loss of heat, and at the same 
expense as if burning household offal. There have been over 
sixty dogs burned at one time in a cremating furnace with per- 
fect success, and to the great relief of the city authorities. 
When required, the carcases of horses, mules, etc., may also be 
destroyed. About three-quarters of one hour to one hour is 
required to destroy the bodies of the largest animals. 

The question of the destruction of the contents of privy vaults 
by fire is one which I apprehend is not now under discussion. 
While the process can be carried on with perfect satisfaction to 
the city authorities, the expense attending it is greater than the 
cremation of garbage. Usually the material is from forty to 
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seventy-five per cent. liquid which has to be evaporated before 
the more solid portions are destroyed, requiring the use of a 
special apparatus to receive and retain the liquid, with a perfect 
certainty of the destruction of the odors arising therefrom. At 
more than a dozen places where the cremating plants have been 
erected in the last four years, the destruction of the contents of 
privy-vaults has been done by combustion in these furnaces day 
after day and year after year exactly as other waste of the city 
is destroyed. ‘The quantities are not large, usually amounting 
from twenty to forty barrels per day, and in most cases, this 
special receiving apparatus is part of the construction of the 
furnaces. It will therefore be seen that it is possible to con- 
struct a cremating furnace which will burn its reyuisite quantity 
of garbage and afterwards destroy a moderate amount of the 
contents of vaults, and do both successfully and continuously, 
but naturally the cost of operation is considerably increased 
over what it would be for the destruction of garbage alone. 

It is impossible in the limits of a paper like this to give a 
description of all the kinds of cremating furnaces that have been 
constructed in this country. There have been erected at least 
ten different styles of garbage cremating plants in this country 
during the last five years, only two of which have remained in 
active and continuous use. Every year brings forward some 
new device in this direction, which promises to revolutionize 
the country, but retires after an unsuccessful attempt to over- 
come the numerous difficulties, and falls never to rise again. 

Of the two kinds of furnaces which have been longest in use, 
one has been more universally adopted, has proved itself to he 
of such character as to be equally useful in the tropics and the 
extreme northern parts of the country, and has been applied to 
the disposal of every class of waste that is possible to be pro- 
duced. I refer to the “ Engle Garbage Cremator,” built by the 
Engle Sanitary & Cremation Company of Des Moines, Iowa. 

The first cremator built by this company, five years ago, was 
in the nature of an experiment, and grew cut of the necessity 
which then existed fur the disposal of the waste cf an interior 
city like Des Moines, where no sewage was possible, and where 
the value of garbage for any purpose of fertilizing was nothing. 
The original purpose of the inventor was to destroy organic 
waste from his own house, which having been accomplished, he 
introduced the same system into court-houses, schools and 
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county prisons, the next step being its introduction as a part of 
the municipal machinery of the city. Beginning with the con- 
struction of two furnaces the first year, the close of the fifth 
year has seen the building of thirty-one different cremators in 
twenty-three cities and towns, and in places ranging from the 
city of Panama on the Isthmus up the eastern sea-board to 
New York, and west to points beyond the Rocky Mountains. 
In twenty-one different towns and cities, the Engle Cremator 
has been in active and continuous use, two only having been 
given up, not for reasons connected with the furnaces but from 
other causes. It has been the aim of the Engle Company to con- 
struct their furnaces so as to insure the utmost strength and 
stability, consistent with a moderate amount of expense, and 
while at first cremators were constructed with the ordinary fire 
brick found in every locality, now they are built of special 
material which will insure the durability of the structure far 
beyond any similar furnace of this character. 

A brief description of the Engle Garbage Cremators which 


' are now being constructed for the World’s Columbian Exposition, 


at Chicago, will best convey an idea of the operation of the 
latest improved construction of this kind. 

The conditions under which these cremators are constructed 
are about the same as would apply to any large city. There 
are to be about one hundred and fifty restaurants within the 
grounds producing a large amount of offal. The‘ Shone” 
ejectors which are used to receive and convey away the sewage, 
will produce about ten tons per day of sludge which must be 
burned. There will be a vast amount of conbustible waste, the 
wrappings and covers from numberless packages, the sweepings 
and paper from the buildings, and besides this, it is probable 
that the manure from the stock Exhibit will also be destroyed ; 
the whole amount being from one hundred and fifty to three 
hundred cubic yards per day. To destroy this, two cremators 
are built back to back, both being connected with one stack. 
They are thirty feet long, both together being eiguteen feet wide, 
and thirteen feet high. The stack or chimney is fifty feet high 
and nine feet square at the base, and is connected with the 
furnace by the neck containing a flue seven feet long. There 
are eight feeding holes, four on each furnace, controlled by 
sliding covers of fire clay bound with iron. Above is the house 
completely enclosing the furnaces, having doors on the outside 
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leading to the slopes, connected with the feed holes; these 
doors are reached by wide platforms around the building. con- 
necting with the approaches at the western end. The plat- 
forms extend across the end, affording an uninterrupted drive- 
way around the building. The house is roofed with iron and is 
covered outside with “ staff,’ a composition of plaster upon a 
ground work of bagging, the whole being cast in a mold allow- 
ing any shape or form. 

The collection carts dump their loads directly upon the iron 
slopes leading to the garbage grates, no attention being paid to 
assorting or separating the various substances. Should there 
be liquid, this passes through the openings in the grates and is 
retained in the bottom of the cremator. The capacity of each 
cremator is about fifteen cubic yards at a charge, and this may 
be renewed every two hours or less, according to the character 
of the material or amount of heatapplied. The fires, introduced 
from the oil burners at the end nearest the stack pass over and 
through the garbage piled upon the grates. Air, heated to five 
hundred degrees or upwards is admitted at various points through 
openings into the pile of garbage. The flame, smoke and other 
products of combustion pass the whole length of this upper cham- 
ber, and are driven down into the second row of burners placed at 
the frontend. At this point the combustion is again reinforced 
by currents of air heated to a high degree, which with the 
burning gases of the material on the bars above, produce under- 
neath the garbage grate a most intense and destructive heat. 
At the base of the combustion chamber in the neck between the 
furnace and the stack, at right angles to the current of flame 
and gas, is introduced a short but intensely powerful flame, 
which heats the chamber to a white heat. The resulting gas, 
the product of combustion. is discharged at the top of the stack — 
a colorless, imperceptible, highly heated yas which rises and 
is instantly dissipated. 

The interior construction of the Engle Cremators is of very 
large blocks of fire clay ; the side walls and roof being wholly of 
these blocks. The feeding holes are constructed of large blocks 
which weigh three hundred and fifty pounds each. The stoke- 
doors and the fire-doors are surrounded by special blocks made 
to fit the various shapes. The fire clay used in this construction 
is of a special character adapted to stand the heat of the steel 
smelting furnaces, which are used in Pennsylvania. The con- 
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struction of the crsmators which burn gas is precisely on the 
same principle as the one described at Chicago for burning oil, 
as are the cremators which burn coal, with the exception that 
the fire-box at each end of the furnace is retained in the place 
ot the oil burners. 

The cost of this operation of destroying garbage, waste and 
refuse, is dependent upon three conditions. First, and mainly : 
the cost of fuelemployed. Second: The character of the waste 
to bedestroyed, whether containing much liquid or comparatively 
dry. Third: The amount of intelligence and skill which men 
display in managing the furnaces. The range of cost varies so 
greatly that it is impossible to predict what result would be 
obtained, unless every condition of the amount and character of 
the garbage, and absolute cost of fuel and labor are known in 
advance. Where fuel is low in price, as for instance, Birming- 
ham, Ala., coal is $2.00 a ton, and labor $1.50 a day, the gar- 
bage is destroyed at a cost of about ten cents per cubic yard. 
When wood is used at a cost of $3.25 to $3.75 per cord with 
colored labor, as in Savannah, the cost is from nine cents in 
the winter to sixteen cents in the middle of summer to destroy 
a cubic yard of garbage and barrels of night soil. The reason 
of this difference is that the garbage in the summer has a very 
large quantity of waste material containing water, as water- 
melon rinds, etc., and more fuel and labor is required. Where 
coal is used at an expense of $4.00 to $4.50 per ton, the cost of 
destruction per cubic yard rises to fifteen cents, and may 
slightly exceed this during the summer months. Where natural 
gas isemployed as a fuel at the low rates which are controlled by 
the cities, it is found to be one of the most economical fuels that 
can be used. The average cost being about twelve to fourteen 
cents per cubic yard for the destruction of garbage, animals, 
and a large amount of night soil. 

The quantity of material destroyed in the furnace at Findlay, 
Ohio, using natural gas, during the month of June, 1892, was 
568 yrds. of garbage, 394 bbls. of night-soil, seven horses, eight 


dogs, at a cost of ten and one-half cents per cubic yard and 
barrel. It should be noted that in destroying vault contents’ in 
these furnaces, a barrel of night-soil is considered equivalent in 
cost of destruction to a cubic yard of garbage. The relative 
cost of burning by oil is yet to be ascertained, but as shown by 
experiments which have been conducted it is undoubtedly cer- 
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tain, that where tr2 garbage can be obtained in large amounts 
and the furnace operated continuously it is cheaper and easier 
than to use any other fuel; it is more manageable than coal 
and can be more readily applied. It is controlled by the turn 
of a valve and can be used either with steam or air, whichever 
is most convenient. Against this cheapness in the use should 
be put the cost of the steam boiler which must be used to spray 
the oil, and the cost of the piping and blower or air compressor, 
the whole being about one per cent. of the original cost of the 
crematingfurnace. Speaking generally it may define this question 
sufficiently to say that the garbage of any place can be destroyed 
at a cost running from ten to sixteen cents per cubic yard, 
which is equivalent to twenty-five to fifty cents per ton, mean- 
ing of course the putresible waste of the town. Miscellaneous 
combustible waste of the town may be destroyed in quantities 
amounting from 100 to 150 cubic yards per day in these fur- 
naces at a nominal cost for fucl, since the draught of the fur- 
nace is sufficient to burn this material with a very small amount 
of coal. Much depends upon the interest taken in the work by 
the men who operate the furnace. It has frequently been found 
that cremators are reported as not coming up to the standard, 
and the trouble has been the fault of inefficient workmen. It 
does not require anything more than ordinary intelligence to 
manage these furnaces, but there must be faithfulness. 

The cost of these cremating plants vary with the size of the 
furnace required, with the locality where it is to be placed and 
with the local cost of material and labor employed. At the 
present time the furnaces are constructed in sizes which are 
relatively adapted to places like government posts or towns of 
1,500 people, up to citics of 25,000 to 30,000 inhabitants, one 
furnace doing the work for each place. When the larger cities 
adopt cremation it is usually necessary to construct two fur- 
naces in one locality near the centre of the population, or by 
constructing one at each side of the city, the destruction of all 
the garbage is insured within a short distance from the place 
of its production. It has been stated that the cost of hauling a 
ton of garbage one mile under ordinary conditions, is forty 
cents. Manifestly if this haul can be shortened to one-half, a 
saving of fifty per cent. is obtained which goes a long way 
toward defraying the cost of cremating the material. If the 
proposed location is of such character as to involve extra work 
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for excavating or blasting rock, or driving piles to obtain firm 
foundation then this item must be considered in estimating the 
cost of the plant. The policy of this Company is to make a 
personal examination before submitting estimates for proposed 
plants, and it is only when all local conditions are known that : “ 
a price can be made which is satisfactory both to the Company 
i and to the city. 
In this conuection it may be interesting to quote from the 
| columns of the Engineering Record, which last week published 
an article giving the cost of construction and capacity of various 
English furnaces. It may be remembered that England has 
been experimenting in garbage cremation for about twenty 
years, that they now have about fifty cities and towns where 
refuse is destroyed by fire, and that no attempt has been made 
to treat this garbage in any other way than by selecting out 
such articles as appeared to be of value —iron, glass, leather 
rags and the like, —and burning the remainder. The process 
i of reduction to obtain oil, and manufacture into a fertilizer as 
practised in Vienna, does not appear to be in use at any place in 
| England. 5 , 
The Record gives a table of 19 cities ranging in population : 
from the largest to those of small size which have garbage 
destructors mostly of the “ Fryer Pattern.” Each plant includes 
a number of small furnaces called “cells” connected with a 
central chimney. Each cell is of a capacity of about one cubic 
yard, and is separately fired by its own fire grate, and destroy- 
ing from four to six tons per day of miscellaneous city waste. 
The cost of these plants for each city varies from $70,500 for a 
plant which has eight cells and destroys 48 tons in 24 hours, 
down to $7,500 for one which has three cells and burns 18 tons 
in the same time. Taking all the cities together the cost is an 
average of $29,168 for each — but this is probably larger than 
is really the cost of most of them. 
The cost of maintenance is variously reported from 8 to 48 
cents per ton. The cost at the city of Blackburn where the 
most expensive plant is erected is 22 cents per ton, and at Lei- 
cester the cost has been brought down from 48 to 25 cents per 
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ton. 
In this same article an account is given of the crematory 
plant at the city of Southampton where 64 tons of miscellaneous 


garbage and refuse is disposed of daily, and the products of the 
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combustion — ashes and a manufactured manure — are sold for 
$1,500. The heat from this furnace is utilized to generate steam 
in a boiler employed to drive engines of 30 horse-power, which 
compress the air used for the“ Shone Ejector System.” The 
revenue from this source ($3,000) added to the amount from the 
sale of the combustion products pays all the expense of opera- 
tion and the interest on the investment — and the plant is prac- 
tically self-supporting. 

The English methods of garbage cremation appear to be the 
treatment of every class of city waste, the separation in advance 
of the component parts of the waste, the destruction by its own 
fuel of that part which is combustible, and the utilization of the 
ashes for municipal purposes. The destructive methods are 
small furnaces each using separate fires, burning small amounts 
of material, employing a large force of hands and with an 
expensive construction of tall stacks to obtain the necessary 
draught. The operation is thorough as far as it goes, but not 
competent to treat so large a quantity as is done in this coun- 
try at anything like the same relative smallness of cost for the 
works. 

The employment of the heat to furnish power for different 
kinds of municipal work is as easily included in the American 
plant as in the English. The electric light of any city, where 
the garbage is continuously brought to a furnace can be fur- 
nished by the steam power of a boiler heated by the destruction 
of waste. 

To summarize the results of garbage cremation in the United 
States, it may be said that the progress made in this direction 
far exceeds that of any other method. 

The necessity for the prompt destruction of worthless matter 
produced by communities is pointed out and more urgently 
insisted upon by the health officials, is better understood and 
appreciated by the people, is called for by the public press, and 
the whole drift and progress of public sentiment is in the line of 
destroying dangerous and offensive matter by the quickest and 
most effective method. 

It is positively demonstrated that this work can be carried 
on with entire sanitary protection, and at a very moderate 
amount of cost when compared with the results. This is a sub- 
ject that each community must deal with and decide for itself, 
but each is able to profit by the example and experience of 


other places where the destruction of dangerous matter has 
been successfully performed for years. 


This was followed by a paper from Mr. 1. M. Simonin on 


“THE SIMONIN PROCESS FOR TREATMENT OF 
INFECTED ARTICLES.” 


Mr. Simouin addressed the Association as follows : 
Mr. PResIDENT AND GENTLEMEN : 

To be permitted to address this learned and honorable body is 
an honor of which any man might well be proud; and I should 
indeed be unmindful of my privilege did I not most thoroughly 
appreciate this evidence vt your contidence; therefore, Mr. 
President and Gentlemen, permit me to thank you most sin- 
cerely for this mark of distinction. New England, the acknowl- 
edged leader in art and culture, stands out prominently as the 
one central figure in the sanitary arena; and the other states 
of the Union, before approving of and previous to adopting any 
hygienic measures, almost invariably demand that the pro- 
posed improvement bears upon it the stamp of approbation of 
the New England health authorities. 

Iam here to-day tv speak to you briefly of the process now 
in use in the city of Providence, Rhode Island, for the sanitary 
disposition of kitchen refuse, and the disinfecting of infected 
materials. Noquestion of municipal government, Mr. President, 
plays so important a role or occupies a more prominent position 
upon the desk of the health officer, than does the problem, 
what shall we do with our refuse ? 

It is the vital, the all-embracing, the all important yuestion 
which to-day confronts the sanitary authorities. The system or 
process, if you will, first introduced at Providence, is the inven- 
tion of my father, Mr. C. F. Simonin, in the year 1869. 
Although his process was, and is to-day, recognized a thoroughly 
sanitary one, it was not brought at that time to public atten- 
tion, as a means of disposing of vegetable refuse, for the reason 
that it could not be operated for that purpose, except at a large 
financial loss. It is known as the Naphtha Vapor Process, and 
has been in use for more than twenty years as a method of 
treating animal refuse, and other materials known to contain 














15 


an excess of grease. This was fully explained to the Company 
composed of public-spirited citizens of Providence, who pro- 
posed, in conjunction with their Health officer (Dr. Chapin) to 
introduce this system; and they, recognizing the evil of the 
means at that time used for disposing of this material, were 
willing to introduce this system, which their Health Officer con- 
sidered the only sanitary one then in existence; stating that, if 
it was not a commercial success, they would ascertain the 
amount of financial assistance necessary to be obtained from 
cities in order to make it so. The Providence works were 
started about April, 1890, and the eight months they were run 
by the Company fully demonstrated that the process, while a 
sanitary one, could not be worked without considerable loss. 
Having conceived a number of ideas, the introduction of which 
we knew would not only improve the process from a sanitary 
point of view, but also reduce the expenses, | leased this plant. 
and introduced the process covered by letters patent, granted 
January 5th, 1892, tol. M. & C. F. Simonin. It has been fully 
proven in the time (two years) that it has been under my con- 
trol that it is not only practical to introduce this process in 
large cities, but in any location where they will deliver daily 
five tons of refuse material ; and we are prepared to build such 
works, if favorable contracts may be had at a price much below 
that for which the same can be cremated or treated by any 
other process. 

The refuse material received at Piovidence without removing 
any of the tins, bottles, rags, etc., which necessarily are mixed 
in large quantities with garbage, is placed on iron cars, which 
are at once run into an iron tank, called an extractor; and it 
is there subjected for about twenty-four hours to hot naphtha 
baths. The first application of naphtha destroys all germ life; 
and precipitates most of the water that is mechanically mixed 
with the garbage. A number of applications thoroughly dries 
the material and frees it from the grease and oil present. The 
mode of receiving garbage at Providence is not only primitive, 
but unsatisfactory to me. These, however, being the first works 
built, and having no knowledge of the objections likely to result 
by exposing a mass of this material,no provisions were made 
for properly receiving the garbage. As the material for this 
process is not assorted when received, and as it is the only 
utilizing process of which this can be said, all of it being 
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placed at once in the extractor, it is possible for any good 
mechanic to devise an air-tight pocket that will receive th 
material as soon as it is delivered at the works; and from these 
pockets it can readily be placed in the extractor without s0 
much as offending the sense of sight. If the tins, rags, ete., 
must be removed from the garbage, which is the case where it 
goes into a dryer, it ceases to be a sanitary measure. Thess 
offensive materials being harbingers for the spreading of dis- 
ease in many households. From the commercial point, the 
works at Providence are poorly located; long hauling beirg 
necessary for all coal delivered and all products shipped; and 
under the present contract, which has but a short time to run, 
it would not pay to put these costly improvements in; but a~ 
the plant now being constructed at Cincinnati, all necessary 
improvements for the receiving of garbage have been introduced. 
Improvements for the receipt of this crude materie' must be 
made by all systems; and to this point all processes, if the 
material be not assorted before going into the pockets, are 
similiar ; and it is from this point, after the garbage is received 
from the pockets, that all systems must be judged. It has 
been asserted that to operate this process there is danger from 
fire. In answer to this asseveration, I will say that for a 
period of over twenty years in Philadelphia we have worked 
_the naphtha vapor process, and in that time there has never 
been an accident or a fire. In corroboration of this statement, 
I would say that an insurance at a low premium is carried on 
all the buildings and machinery at Providence, and a casuality 
insurance on both the workmen employed there and the public 
is carried and is classified in the least dangerous class. This 
fact sufficiently proves its safety. 

The different kinds of animal and vegetable refuse treated 
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retain their original shape; consequently we claim that it is 
applicable by this process to treat not only animal and vegeta- 
ble refuse, but all dead bodies, and by varying the process 


slightly, we can treat human bodies, and while ki!ling the dis- 
ease germs, do it without any injury to the body. 

The material is taken from the extractors and ground, and 
finds a ready sale as a fertilizer. A quantity has been sent to 
Germany, and is there being experimented with as an animal 
food. It is pure, far more so than the food as it frequently 
comes to our tables. It has been proven that the meat one 
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eats, the milk one drinks, etc., are tainted with many diseased 
germs. This process not only destroys these, but the resulting 
product being free trom grease and moisture, ceases to be a 
fertile ground for the growth of baccilli. The serious objection 
to the introduction of this process and all other sanitary 
measures, is a lack of power delegated to cities to make con- 
tracts for a sufficient length of time. If introduced into cities, 
contracts can be given only for a short period, and the charges 
must be excessive, in order to protect the capitalist, should con- 
tracts not be renewed. To obtain the cheapest return, the city 
should not only have power to make a long contract, but be 
empowered to build its own plant. 

At Cincinnati, our Company made two bids; the first one being 
fifty per cent. lower than any of our competitors, equalling 42 
cents a ton, and we supplying our own apparatus. The second 
proposition made by us was to build and erect a complete plant at 
the expense of the city, and we then to manage it under a lease, 
and consume the garbage of the city at about ten cents a ton. 
The second proposition, while saving Cincinnati about $250,000, 
was decided by its solicitor to be illegal, as it required a special 
enactment of the legislature to make such a purchase. 

This process is the only system that is applicable as a ster- 
lizer, by which all infected material can be treated without 
injury to the flimsiest fabric; and most materials treated are 
improved ; bedding, clothing, draperies, carpets, furniture, etc., 
by this process are made moth proof. Many materials, such as 
leather and glued furniture, which are destroyed by hot air or 
steam sterilizers, can be effectively treated by this process 
without injury. 

If this system was in operation at every seaport town, we 
should be fully equipped to fight infection likely to be brought 
to us from foreign shores, and not be, as we are, unprepared 
to meet the dangers that threaten us particularly at the present 
time. Most of us have read the recommendation of Surgeon- 
General Wyman, that a sterilizer be placed at Ellis Island, 
New York City, so as to be prepared to disinfect cargoes infected 
by cholera. Does not the same danger threaten us at all our 
seaports? It is a fact fully established that epidemics start 
from carelessness exhibited in places where we least expect it, 
and which are poorly prepared to combat a disease. Once hav- 
ing gained a foothold, it must run its course. That inefficient 
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and careless collections of kitchen refuse have been the rule in 
must cities is a fact well known to you all. One merit which 
we claim is that under the system we propose, the greater the 
amount received by just so much lessens the average course of 
treatment. Consequently by this process close collections are 
encouraged. ‘The contrary is the case where no marketable 
product is produced, as is the case of a cremator. 

Permit me in conclusion to state that the enlightement of the 
present age, the rapid strides intelligence is making in all direc- 
tions, indicate that destruction should not be encouraged or 
advocated by sanitarians, and particularly is this true with 
products so valuable as your kitchen refuse. 

The demand for both animal and plant food is increasing 
every year, while the sources of supply do not increase in the 
same ratio. Itis the duty of scientists to supply this want ; 
not only by saving that which we now waste, but by ‘onstantly 
striving to increase the avenues of supply. Far be it that this 
learned body, or any member of it, endorses the introduction 
of these instruments of destruction. 

I take this opportunity, Mr. President, to acknowledge the 
valuable services of one of your members, Dr. Chapin of Provi- 
dence, in fostering this industry in its infancy. You whvu have 
had the benefit of his advice in your deliberations xnow better 
than I his merit, and the unselfishness with which he gives his 
time and talents to matters that are of benefit to the public. I 
also desire to express my appreciation of the work done in this 
cause by a noted sanitarian in the West, Dr. Prendegarst of 
Cincinnati. It is to him and his able assistants in the bac- 
teriological department that we are able to demonstrate the 
efficient and quick action of hydro-carbon, the re-agent used 
in this process for the destruction of germ life. 

Tests are still being made under his supervision, and the 
results will be published as a supplementary report to that con- 
tained in the Annals of Hygiene which is herewith attached. 


Tue Crarrman. Dr. Field of Lowell is announced to open 
the discussion, and I will call upon the doctor. 


REMARKS OF Dr. J. B. FIELD. 


Mr. Cuarrman, I think there is no need of my saying any- 
thing about the necessity of destroying garbage. I think all 
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boards of health will agree with me that it is necessary. We 
do not want to put all the garbage on the dump, neither do we 
want to feed it to swine, and least of all to the milch cow. I 
think we all agree that the garbage should be destroyed or its 
charactertstics changed. The question is how best to accom- 
plish this, whether by one of the two methods brought before 
us to-day, or perhaps by some other method. As to which is 
the best method, I think no one can say positively. One method 
may be better adapted to one locality, and another to another. 
The whole subject is yet, as we might say, in its infancy. In 
considering this subject of the destruction of garbage by crema- 
tion, we must take into account the effects of the method, its 
liability of creating a nuisance, and the expense of the method. 
Any method must destroy the garbage thoroughly or change its 
characteristics thoroughly, so that it will be harmless. I can 
personally testify that the Engle Process does s», and from the 
testimony of others it would seem very certain that the Simonin 
Process does change the characteristics of the material. As to 
the matter of freedom from nuisance, I can also testify that the 
Engle Process, as I have seen it, creates no nuisance. I wish | 
also had the pleasure of seeing the Simonin Process so | could 
testify as to that. Tne matter of expense is a diliicult one to 
decide. When the city of Lowell some four or five years ago 
began on this idea of destroying garbage, we visited the plants 
that were then in operation. Our attention was first captivated 
by the Mcrz Process in Buffalo, and when we were informed 
we could gct something valuable out of this worthless material, 
it appealed to us favorably. A member of our Board of Health 
went to Buffalo and found it cost more to extract the valuable 
constituents of the garbage than to destroy it, and moreover 
the process as reported by him created quite a nuisance. We 
next turned to the destruction of garbage by cremation, and 
after looking at several devices, the Engle furnace seemed to 
be the best one. I need not say anything about the construc- 
tion of the furnace, as that has been spo ken of by Col. Morse. 
Another point to be considered is the size of the city. Sup- 
posing two processes are equally good, the Simonin Process, 
for instance, and the Engle Process, it is a question whether 
the one process would not be best adapted toa large city and 
the other process to a small city. If a process requires a large 
and elaborate plant, it would seem that for a city of the size of 
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Lowell such a plant could not be constructed except at great 
expense. Of course, there are some advantages, as has been 
said by the gentleman who read Mr. Simonin’s paper, by not 
destroying bedding and clothing; on the other hand there are 
certain advantages by completely burningthem. There may be 
articles which we wish completely to destroy, and, it so, there 
is no better disinfectant than fire. 

Then as to whether the plant should be operated by the com- 
pany under contract, or whether it should be owned by the city, 
there is something to be said on both sides. Under a definite 
contract for a term of years the city knows just what it is going 
tocost. Onthe other hand, if the plant is owned by the city, and 
operated by the Board of Health, there will be as little nuisance 
as possible. At Lowell we have to watch the contractors collect- 
ing night-soil, and we keep inspectors for that purpose. If the 
city collected the night-soil, it would do so in order to get rid of 
it with the least nuisance possibie. So, if the city destroyed the 
garbage, I believe there would be a liability that the work 
would be done with less nuisance, than if done by contractors. 

In regard to the city of Lowell I can only say we have been 
at this for five years. When we began it was a hard thing to 
convince members of the city government that this was not a 
fancy or hobby of the Board of Health, some pet scheme they 
liked to talk about, but we have kept at it. We have taken the 
city government around to see different works, and for the two 
past years we came very near getting an appropriation for a 
furnace, failing once because of politics, and a second time 
because a city father kept swine, but this year we got an appro- 
priation, and then thought that it was going to be plain sailing. 
Unfortunately it was not. Immediately there arose the ques- 
tion of a site, and this will be the case whatever process is 
adopted,— where will you put your furnace or extractor, or 
whatever you may call it? Of course the shorter the haul the 
better. It may be safely located in any place where a man- 
ufactory, a tannery, or anything else of that kind may be 
located. There may be some smell, but it will not be dangerous 
to health. We looked over several sites,and found one. At 
first there was a temporary injunction served upon us. We 
had to appear in court, and the judge very wisely took the 
ground that there could be no nuisance until one was created. 
He said the city of Lowell should be permitted to erect a tfur- 
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nace and then when the furnace is up, if it is a nuisance, we 
will grant an injunction. 

The Cuainman. Dr. Chapin of Providence is not here, and I 
will call next upon Mr. J. C. Coffey, of Worcester. 


REMARKS OF Mr. J. C. COFFEY. 


Mr. CuHairMAN, | have a word to say in reference to this 
subject. I had the good fortune to see the Engle system at 
work at Coney Island, New York, some two or three years ago. 
I saw also the Merz system in operation at Buffalo, and 1 saw 
the Simonin system in operation in Providence this last sum- 
mer. The Merz system of course is Out of the question. It 
has been a failure, | understand, and I do not wonder at it, 
from what I have seen of its operation in Buffalo. The Simonin 
system and the Engle system, in my opinion, can be run with- 
out creating a nuisance. ‘That being the case, it simply resolves 
itself into a question of expense. Which isthe cheaper system to 
cities and towns? Itis not any advantage, in my judgement, 
that a fertilizer is obtained unless that fertilizer can be obtained at 
a cost that will render it practical, and so it seems to me, to 
resolve itself into a question of expense. Of course, it is to be 
taken into consideration that the Simonin system not only treats 
garbage, but will also answer for disinfecting bedding, furniture, 
draperies and things of that kind. Under the present process of 
fumigation we must almost entirely destroy these things, so that 
every health officer who has an experience of that kind knows 
what an annoyance is caused by fumigation, especially that of 
draperies and furniture and things similar, which by the care- 
lessness of the household are allowed to remain in the room 
where a sick personis. In some places we find articles are more 
or less damaged, and it creates a great deal of dissatisfaction, 
a great deal of trouble. Of course, a great advantage of the 
Simonin process that ought to be taken into consideration, is 
that it can treat those things in addition to treating garbage, 
and, as I said before, it is simply a question of expense, which 
one is cheaper. Both, in my judgement, after seeing them in 
operation, can be run without creating any nuisance, so it is a 
question which is cheaper for municipalities. Of course, it is 
difficult to tell that until they have demonstrated it in some 
more satisfactory manner than either of them has as yet in this 
section of the country; and, as a member of the Board of Health of 


99 


Worcester, interested in seeing what Lowell's experience would 
be, as that city is a typical one in this part of the country, and 
about the average size, I think there we will get a great deal of 
valuable information after they have run it awhile; but there is 
no doubt in my mind, as I say, after seeing both, that they can 
both be run, and run where any manufacturing establishment 
can, without giving any reasonable cause of complaint. 


The Cuairnman. Mr. Twitchell of New Bedford is not present, 
and I will therefore call upon Mr. H. F. Hurlburt, of Lynn. 


Remarks OF Mr. H. F. Hurveurt. 


Mr. PRESIDENT AND GENTLEMEN, | arise with a good deal of 
diffidence, perhaps unusual to my proiession, to address a body 
of gentlemen upon the question of the disposal of garbage, for 
the simple reason that until the first of February or March of 
this year I never had any connection with the Board of Health or 
gave the matter of the disposal uf garbage any study or thought; 
but, unfortunately perhaps for the city, it certainly has been at 
times unfortunate for ourselves, the city officials have seen fit 
to place Mr. Lacroix, Dr. Little and myself upon the Beard of 
Health, and none of us have had any experience in matters 
regarding the health of the public. After we came into the 
office, we found upon investigation that our garbage collected 
from the city, varying from twenty to thirty tons a day, was 
deposited down upon the marsh near the sea-coast, and that it 
had been so deposited for a number of years. I had known 
that there was constant complaint from the citizens of that sec- 
tion of the city on account of that crude way of disposing of 
the garbage. While asa citizen I felt it was a great outrage, 
as a lawyer it was the source of income to me, as I had two or 
three suits against the city for which they paid me fees, and 
damages in some of the cases. We then knew that this 
nuisance must be abated, and we undertook to find out for our- 
selves what was the best way of disposing of garbage. We 
sent to sanitarians of the country, and sent to boards of health, 
and investigated the matter of crematories and what sanitarians 
said about them, and read up the history of different crema- 
tories. We found that they were not a success, any of them, 
and many sanitarians who were opposed to crematories were 
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saying they were injurious to public health because the germs 
were not destroyed by fire, and they floated up through the 
smoke and circulated through the cities and towns, and so we 
were very much terrified about introducing a crematory for 
fear we would have a cloud of germs ‘above our city which 
would settle down upon us and create an epidemic. We then 
heard of the Engle crematory, and Colonel Morse came on to 
see us, and, of course, he told us his was the only crematory 
in existence, that everything else had keen a failure, and his 
had been a success. We were willing to agree with him, 
because we could not contradict him, as we had never seen it 
work, so we read up about the Engle Process. 

Now, with ail due deference to Col. Morse, my experience in 
regard to crematories is this, that we have not had any proper 
tests of the crematory under the conditions we have in New 
England. You may go down South and go in the western part 
of the country and erect a crematory, and it may work very 
well in those places, but the conditions are not the same as in 
New England, especially upon our sea-coast. The cost of labor 
and coal is a very important element that enters into the crema- 
tion, and assuming that the crematory of the Engle people is a 
perfect one as a matter of sanitary condition, yet it has not 
been demonstrated to us that the Engle furnace is the crema- 
tory we should put in here, if we decide to put in a crematory, 
for the simple reason that the conditions have not yet been 
like those that we have in New England, and do not satisfy us 
that we can apply it with advantage to the city and at very 
little expense. Now, about the matter of wood and coal in the 
South, of course, the Colonel has told us what it costs, but 
when you have to pay up here for coal all the way from five to 
seven dollars a ton, when you have got to pay labor the high 
wages that we have to pay here in New England, employing 
men who are capable of running the furnace, the cost of the 
cremation becomes a very serious question, and, until we have 
some further light upon the matter of economy in addition to 
the matter of health, it is a very serious question with us, and 
we cannot decide in favor of the crematory. 

Then we heard about the Simonin Process. My associates 
went down to Providence and investigated the Simonin Process. 
We read about the Merz Process, and | thouglit that was the 
finest system in the world when I read what was said about it. 
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Some sanitarians said everything else was a failure, but the 
Mertz system was the acme, and that any city that was with- 
out the Mertz system was ignorant and barbarian and did not 
know what was good for itself. So I became quite enthusiastic 
over the Mertz system, and thought that was going to be 
a very good system for us. We investigated that, ‘and we 
found that in Buffalo it worked for a while, and then through 
the carelessness of some man the city did not carry iton. That 
was the excuse given. It was used in other places, and dropped 
there for very good reasons, but in no case was the Mertz 
system a failure, so it was claimed, but its abandonment was for 
other reasons. We found then in order to construct the Mertz 
system and run it we had got to mortgage the entire city, and 
we didn’t want to do that. 

We then saw Mr. Simonin, and he explained to us his process, 
and told us what a great benefit we should get if we used his 
system. lam not going to contradict him; it may he so, but 
I have not seen the Simonin Process as yet in operation in 
such a condition that they will stand right up and say, “ Here 
it is gentlemen; here is our perfected system.” They tell us in 
Providence it is not a perfected system; the theory is all right, 
but they have not introduced their more modern ideas, and it is 
not the perfect system they would like to have it at the present 
time ; but when the Simonin people construct a plant which 
contains all those ideas and it works practically, | am inclined 
to think I will agree with them. Neither have the Engle peo- 
ple. That is the condition we found. They have the perfect 
thing in theory, and they will have something constructed that 
is perfect, but the plants they had constructed did not contain the 
more modern improvements, but as soon as they put in the new 
improvements, everything will be perfected. Now, I think in 
Lynn we will have to wait until Mr. Engle has his constructed 
with all the modern improvements, and we can be sure it will 
not cost a dollar a ton to treat our garbage, and that it will be 
satisfactory in other respects, and ‘then we will consider that 
system; and when Mr. Simonin proves his system in a like 
manner, then we will consider the matter of the Simonin 
Process, but we are not in condition, and I do not think any 
city is in a condition, to make a contract with the Engle people 
or with the Simonin people to construct a large and expensive 
plant until they have demonstrated their system by the erection 
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of a plant somewhere under conditions somewhat similar to our 
conditions in New England. No city would be justified in 
incurring a large debt or entering into a large contract until 
they have perfected their systems. I have not any doubt, | 
can say here, in regard to the Engle crematory, that the Engle 
crematory, from our investigation of all crematories, as a 
crematory, is the best, and from the investigation that has been 
made cf the Simonin Process, so far as we could ascertain the 
theory of the Simonin Process, that is certainly one of the best, 
if not the best, but until their plants are put into practical 
operation, until these modern ideas and these modern improve- 
ments that they say they have, but which they have not yet 
introduced, are placed upon the plants, we are not in condition 
to say we will have a crematory or an extracting process. 

Now I wish to say a word in regard to the disposal of night-soil. 
I do not understand the Engle people guarrantee to dispose of 
night-soil in their crematory. They talk about it; they say it 
will do it; that they can destroy and have destroyed so many 
barrels here and there, but I do not understand the Engle peo- 
ple are ready to sayttheir furnace is constructed for the dis- 
posal of night soil, and when we pin them down to the question 
whether they will guarrantee their apparatus for that purpose, 
they admit that it is better for us to take the night-soil out to 
sea than burn it in the crematory ; and that is an important 
question to consider. Until we are satisfied the crematory will 
destroy night-soil, we do not feel it is wise to adopt it. 

Now, in regard to the Simonin Process for the extraction of 
the deleterious matter from garbage, drying it, and after it is 
dried grinding it up and using it for fertilizing, we still have 
the problem of disposing of our night-soil. We have thought in 
order to avoid this great nuisance in the city of Lynn of hav- 
ing a scow constructed, and towing it out to sea. In the city 
of Boston, I understand the cost is about ten cents a ton for 
towing it out to sea, but we cannot do it in the city of Lynn, 
because we will collect about thirty tons a day, and that will be 
one hundred and eighty tons a week, and it will cost some- 
where between seventy and eighty dollars for the towing alone. 
Then we have the cost of the men upon the scow, and the cost 
of a man to oversee them ; we have the interest upon our plant 
and labor, so it will cost us between fifty and seventy-five cents 
a tou to take our night-soil and garbage out to sea, and the 
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only question is what the result in the future is to be. If Bos- 
ton and all the cities upon the sea-coast are going to adopt that 
system of taking their garbage out to sea, and continue it for 
a series of years, the question comes whothe r we are not going to 
create a greater nuisance by having some of it float back upon our 
sea-shore, and disturb the people who live there. If all of us 
do it, it seems to me sooner or later it must create a nuisance of 
such a character along our sea-coast that it will not only destroy 
beautiful property, but also destroy the health of the inhabitant 

Now, that is the way we are situated in Lynn. As a mem- 
ber of the Board of Health, and I think I voice the sentiments 
of my associates, though we have given the subject careful 
attention, we have yet failed to see a gentleman representing 
either process who can say, “ Here is a plant that will do every 
thing that we say it will do.” When they do say that I am 
going to make up my mind which one I prefer, but now we can 
prefer neither one nor the other. I speak as a layman. I 
know nothing about the scientific disposal of garbage, but that is 
the way we look at it at the present time. 

Mr. Simonin. Mr. President, I wish to make a few remarks 
in answer to my friend Mr.-Hurlburt. I should like to say the 
Simonin Company have not any modern improvements to put 
in their process. We have improvements by which we would 
like to handle and receive garbage, and these improvements all 
systems must adopt. I refer to the use of air tight pockets to 
hold the refuse when it is delivered. To substantiate that we 
consider our system perfected. I should like to say that we are 
ready to give bonds for a term of years that we will fulfill our 
contracts. This should sufficiently answer Mr. Hurlburt’s 
criticism. If we are going to receive garbage at the rate of 
two hundred and twelve tons a day, as they deliver itin Boston, 
you must have receptacles to receive it so that it cannot be 
seen. ‘That is the only improvement we desire to put in so far 
as our plant is concerned. Our bond covers the terms of our 
contract, and this is what we ask of our crematory friends, that 
they will give bonds for what they estimate it will cost per ton 
to consume the garbage, and these bonds should hold good for 
a number of vears, so that the city is protected. 

CaairMAN. The subject is now open to discussion. 

Dr. 8S. H. Duran. I understand, Col. Morse, that with your 
process you dispose of not only garbage but other refuse mat 
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Mr. Morse. Anything that the fire will touch, everything 
that can be destroyed by fire. 

Dr. Durcin. Meaning by that every waste material of a city 
other than ashes ? 

Mr. Morse. Therefore we should require the larger propor- 
tion of ashes to be taken out. 

Dr. Durcin. But street sweepings and house dirt ? 

Mr. Morse. House dirt? Yes. 

Dr. Durcin. Not street sweepings ? 

Mr. Morse. No, sir. Asa rule, it is not reckoned as part 
of the garbage of the city. The street department take that up 
separately from every thing else, and treat it separately. 

Dr. Durein. In what cities and places are your furnaces 
now operated ? 

Mr. Morse. In Des Moines, lowa; Butte City, Montana; 
Salt Lake, Ogden, Utah ; Dallas, San Antonio and Paris, Texas ; 
Panama; Tampa, St. Augustine, Jacksonville, Florida ; Bruns- 
wick, Atlanta, Savannah, Georgia ; Norfolk, Richmond, Virginia ; 
New York City, Coney Island; Findlay, Ohio; the World’s 
Exposition, Chicago; Lowell, Massachusetts. Furnaces are 
now being built in Chicago and at Lowell. There are furnaces 
projected but not begun in Iowa, and in Texas there are applica- 
tions for furnaces which will probably be undertaken next month ; 
also at Topeka, Kansas, and at Denver, Colorado ; there are a large 
number of other places where small crematories of various 
kinds are being used, but which we never count in the general 
list, being used in school-houses, hotels, manufactories and 
hospitals, and are never counted as public crematories. 

Dr. Durcin. Is it your method to sell the right to erect or 
to erect by the company and sell or lease to the city ? 

Mr. Morse. The method of the company is to build and sell, 
for the reason that it being a complicated construction, the 
company builds the furnace, charges a moderate price for the 
work, and then turns it over to the city. Everything the com- 
pany owns under the patents becomes the property of the city. 
It makes a guarantee of a year so that should there be any 
defect in the construction, or in the material, or in the opera- 
tion itself by reason of failure of the principle, then the com- 
pany are responsible, and assume the responsibility of making 
it good. The perfect construction is the main thing. In order 
to get that perfect construction the company builds them, and 
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the city buys the furnaces just as they would buy any piece of 
any municipal machinery, whatever it may be. Then the city 
operates it Naturally, if there is any saving under the con- 
tract price of operation which is guaranteed by the company, 
then the city makes the profit. The cost of the furnace is 
one thing; the cost of operation is another thing, and both 
these items have to be considered separately. There is no 
royalty. 

Dr. Durein. How do you fix the price to a city ? 

Mr. Morse. That is usually done by the number of inhab- 
itants of the city. 

Dr. Durein. Supposing the plant costs $100,000 to build or 
$500,000. What is the cost in that case to the city ? 

Mr. Morse. That would be an unknown quantity. You can- 
not very well estimate in that way. For instance, take the city 
of Boston. Supposing the question were asked what we would 
do, the company would say, “ We will build a series of furnaces 
which will cremate the garbage of the city of Boston.” We 
will ask for this a sum of money, we will say, for instance, one- 
half of the contract proposed by Mr. Simonin. We will guarantee 
that these furnaces shall be competent to do the work; we will 
guarantee to do it also without creating a nuisance, and to the 
satisfaction of the city authorities, and that it shall not cost to 
consume more than a certain amount per cubic yard or per ton. 
Now, when all the conditions of this contract are fulfilled, 
it then becomes a matter for the city to carry it on, precisely 
as the city would go into the market and after trial of any piece 
of machinery, like waterworks or anything else, would buy it 
with a proviso and guarantee that it should do the work ina 
certain time, and should it fail through any defect of the 
machinery, it should ve made good by the company. 

Dr. Durcin In what way do you guarantee that the plant 
will do a certain amount of work ? 

Mr. Morse. By actual test in the construction, and run for 
a given amount of time, a week or a month. If we destroy the 
given quantity of garbage for a given time at a given cost, that 
fulfils the contract. Now, if we do that ourselves, under our 
own men, and then transfer this to the city, and sce that the 
city’s men are competent to do the same thing, we say that the 
contract is fulfilled. 

Dr. Durex. That is, you run the plant for a certain time, 
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long enough to determine the amount it is able to destroy and 
alsu the cost ? 

Mr. Morse. Yes sir. 

Dr. Durcin. And that is — 

Mr. Morse. The consummation of the contract. 

Dr. Durein. The guarantee ? 

Mr. Morse. It is a difficult thing if the gentleman will allow 
me, to make any figures for the cost. When a man sells a 
piece of goods he does not always give the cost mark. If you 
should ask me what the cost of the erection of these furnaces 
is, | can simply tell you that is a matter which the company 
reserves to itself, but taking the question generally, and consid- 
ering it from a broad standpoinc, we can say this, that a city of 
fifteen hundred to two thousand inhabitants would want a fur- 
nace which would cost approximately $3,000, what we call a 
number one ; that a city of five thousand would want a number 
two, which will destroy from five to fifteen cubie yards or its 
equivalent in tons. I reckon somewhere from two to two and 
one-half cubic yards to a ton. That would cost somewhere 
from five to six thousand dollars. I speak of these thing gen- 
erally. There can be at this moment no definite calculation 
about it. A city having from six to eight and twelve thousand 
people would require furnaces of larger size, number three, 
which would cost them somewhere from six to seven thousand, 
or seventy-five hundred dollars. The next and largest size 
which has been put up, the size called number four, which has 
been used by cities of fifteen and twenty-five and thirty thousand 
people,—the city of Jacksonville, Florida, with 25,000 people, 
destroys all its garbage, all its night soil, and all its refuse in a 
furnace of that kind. That is perhaps the best test that has 
ever been made. The city of Savannah with fifty-five or sixty 
thousand people, destroys with two furnaces all its garbage, all 
its night soil, and all animal collections. That experiment has 
been going on two years and a half now. Sixty thousand 
people will require two furnaces, thirty thousand people one 
furnace, and the cost varies all the way from ten thousand to 
fifteen thousand dollars, so it is quite possible that a city in 
New England which wished to erect a furnace of that kind to 
do the work in the very best way would have to pay $15,000. 
The English furnaces cost a great deal more, and their experi- 
ence points this moral, that in destroying every kind of offen- 
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sive material, you must do it with reference, first of all, to the 
sanitary side of the question. You must provide for the health 
and comfort of the people ; after that comes the cost. Now, in 
this case, if the city of Lynn had thirty tons of garbage, | 
believe it could be burned on that street opposite the hall with 
entire safety to the people and without offence, and as reasona- 
bly as it could be treated in any other way, certainly far less 
than taking it out to sea. I have always been unwilling to 
give figures without examination of conditions, and gentlemen 
can see it is because of the fact that conditions vary so in every 
place that you can hardly apply one city’s figures to another; 
but the statement | have made will give you a general idea of 
what may be done with cities of varying size. 

Question. I would like to ask Col. Morse what figures he 
can give us of the work in the city of Norfolk, Va. 

Mr. Morse. I have only the report from the city engineer 
who has charge of the work there, giving the quantity. 1 asked 
him a few days since to forward me the figures, but I have not 
received them; but 1 have had reports come to me like this: 
For the month of July there were 1,350 loads of garbage. 
Now, it is well known that all the fruit and vegetables for New 
York goes through Norfolk. There is, therefore, an immense 
amount of vegetable matter. They burnt in July, 1,350 loads of 
a yard and a quarter each, for their carts are very large. In 
August they burnt daily —this is the computation they gave 
me, 85, 87, 98, 60, 40, 44, 80, 35, 30, 70 cubic yards. The aver- 
age amount will run somewhere near 65 or TO cubic yards per day. 
It should be borne in mind that it is entirely vegetable matter, — 
water melon rinds and the like. Water melons down there are 
the food of the negro inhabitants. I cannot state the exact 
figures of cost, but I do know this, that the president of the 
board of health came to me and said,“*‘We have now a crema- 
‘tory this summer where last we had none, and feel entirely 
‘protected from cholera or anything else. It has been of more 
benefit than anything else that came into the town.” 

QUESTION. Do you take care of night-soil ? 

Mr Morse. No,sir. The night-soil is taken care of in other 
icities by furnace, but not there. 

Question. In regard to ashes, what per cent. is there ? 

Mr. Morse. As nearly as possible, there is ten per cent. of 
fashes remaining from the destruction of this matter. 
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Question. Is there any commercial value to it ? 

Mr. Morse. There is a value, but there is a large amount of 
debris and sand in the ashes and other matters of no value con- 
nected with it. If you screen this matter out, you get about 
five per cent. In other words, if you burn 2,000 pounds of gar- 
bage, you get somewhere about 100 pounds of valuable material 
which can be used for fertilization. Down in the southern 
countries it is valuable for use on orange groves. None has 
been used, as far as I know, at Coney Island. It has been used 
at Savannah and at Norfolk, and used very slightly in some 
other places, but there is an undoubted value of five per cent., 
which goes a long way towards paying the expenses of the work. 

Mr. Hurusurt. Col. Morse, is it not a fact that your com- 
pany merely recommend the use of your crematory for the dis- 
posal of garbage, saying that it can be used to consume night- 
soil, or it may be used ? 

Mr. Morse. I may say it is, yes. 

Mr. Hurveurt. Now, is it a fact, assuming that a city should 
see fit to make a contract with your company, that you can give a 
bond guaranteeing the destruction of night-soil in that crematroy. 

Mr. Morse. The company would do this. If the garbage 
was to be destroyed, the furnace may also contain a limited 
amount of night-soil. If the amount of night-soil ran over 
twenty barrels a day, they would build a crematory for that 
purpose alone. We can use our garbage crematory for a cer- 
tain limited quantity. You cannot use it for a large amount of 
night-soil when you are using it for the destruction of garbage, 
on account of the evaporation in destroying night-soil. 

Dr. Durcin. You stated that in one place the cost was 15 
cents per cubic yard, where was that ? 

Mr. Morse. I think that was at Savannah, — the cost for 
labor and fuel at Savannah. One curious thing, in the city of 
Chicago a few weeks ago they asked us to make a sworn 
affidavit ; there was no getting away from them. We obtained 
and produced a sworn affidavit from the city of Savannah and 
from Ohio, in which a man swears to the fact that it costs 9 
cents per cubic yard for the month of March, 12 cents for the 
month of June, and 16 cents for the month of July. 

Dr. Durein. It takes about two and one-half cubic yards for 
a ton? 

Mr. Morse. Yes; that is, it will take two and one-half 
cubic yards of household offal and miscellaneous refuse. There 
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is no separation of the household waste. It is put in together 
with all the waste of the whole city, garbage and refuse given 
together. ; 

Question. It would cost in the city of Boston then consider- 
ably more than it would cost in the city of Savannah ? 

Mr Morse Probably it would cost about 45 to fifty cents. 

Dr. Durein. And this in addition to the cost of hauling. 
You require in your process that the city shall deliver the 
material at the furnace ?¢ 

Mr. Morse. Yes, sir. 

Dr. Durein. I| understand, Mr. Simonin, that that is also 
your requirement, that the city shall deliver the material at the 
furnace ? 

Mr. Srmonin. Yes, sir. 

Dr. Durein. Is your process in operation anywhere in the 
States except in Providence ?¢ 

Mr. Simonin. No place except in Providence and Philadel- 
phia. We have in Philadelphia several extractors, but the 
system has not been adopted at Philadelphia, as we have made 
no proposal to that city. We put in three extractors to demon- 
strate what can be done by our system, and these are run for 
our own private account, and not under contract with that city. 

The works at Providence have been running about three 
years, and without the slighest expense to that city. 

Dr. Durcin. There seems to be a general consensus of opin- 
ion in regard to the ability of these two processes to do the 
work without nuisance, and doing it well. There seems to be 
the question left as to the cost, and we have obtained from Col. 
Morse considerable in regard to the cost. I would like to ask 
Mr. Simonin what he can tell us in regard to the cost of dealing 
with this material by his process. 

Mr. Srmontn. Well, we can only refer you gentlemen, to the 
proposition made to the city of Boston. We ask the city of 
Boston to buy a plant the same as they would buy the furnaces, 
and we will then manage the plant and consume the garbage, 
without any expense to the city, but on the contrary, we will 
give the city an equivalent of six (6) cents a ton, and for the 
faithful performance of the contract, we give a bond of $25,000. 
The bond binds us for twenty years. Our plant may possibly 
cost double, but instead of costing fifty cents for labor and coal 
a ton for burning,, the estimate given by Col. Morse for cremat- 
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ing, which estimate does not allow for depreciation and repairs, 
we will pay the city for this refuse, which will save the city 
the first year the difference in the original cost, and for nine- 
teen years thereafter the city will not only have its garbage 
disposed of free of cost, but receive a revenue, and cur bonds 
are given to protect the city. 

Dr Durein. That amount is to remunerate the city of 
Boston or any other city for its outlay and interest on its plant ? 

Mr. Simonin. It will pay one-half of the interest. 1 believe 
the city of Boston is paying four per cent , possibly the city can 
get it for much less than that. ‘he amount we pay the city is 
eyual to two per cent. on the cost of the plant, and it will cost 
them two per cent. on their investment. We keep the apparatus 
in repair, and our bonds guarantee that at the end of the con- 
tract that we will deliver it in good working order. 

Dr. Durer. Have you reduced that to the cost per ton ? 

Mr. Smmonin. The cost per ton is about six cents. Two per 
cent. on $160,000 is $3,200, which is the payment to the city on 
a plant that will treat about 52,000 tons a year. 

Dr Duron. That is the net cost to the city for burning 
garbage ¢ 

Mr. Simonin. Yes. 

Dr. Durein. In addition to their delivering it? 

Mr. Simonin. Yes, of course, they must deliver it to our 
plant, as they will have to do to any system they adopt. 

Question. Do you make a similar offer to other cities ? 

Mr. Simontn. We are willing to make it, yes. 

Question. Toa city of small size, 25,000 people ? 

Mr. Simonin. If a city will deliver us five tons of garbage, 
yes. Of course the smaller the plant the more expensive per 
ton it is to work, but we feel free to say to any city in this 
location that will buy its own plant, that we will manage it 
without expense. 

Question. How in regard to a city like Newton ? 

Mr. Stmontn. We are prepared to make you an offer, but 
the work might be done somewhat cheaper, if we build a plant 
large enough to be used by several adjoining towns. If we 
build our own works, we charge the city for treating the refuse. 
We made two propositions to the city of Cincinnati. Unfort- 
unately for the city, they could not legally accept our proposal 
to sell them a plant, but our second proposal was accepted. 


its 








») 
or 


We built our own plant and the city pay us a sum equivalent to 
forty-two cents a ton, but if the city could have accepted the 
first proposition, it would have cost them only about six 
cents a ton, which cost includes’ the interest on the amount 
paid for the plant. 

CuairMAN. Is there anything else to be said upon the san- 
itary side of the question? Ir not, I have the honor to present 
to the Association his Honor, the Mayor of Lynn. 


REMARKS OF Mayor Hayes. 


Gentlemen, I regret extremely that an important duty made 
it necessary for me to be away at the first of the meeting, that | 
was unable to hear the scientific papers that were read, and bid 
you welcome at the outset; but it gives me pleasure now to 
welcome you to Lynn, to see our city, and to pass judgement, 
the judgement of experienced men, upon our health conditions. 

The subject that you have had before you to-day is coming to 
be more and more important to municipalities like this, and the 
tendency of population to concentrate is going to make it more 
prominent than it is even to-day. To a man in my position 
when such a matter as the cholera scare comes up, this is a 
question in which dollars and cents do not count very much. 
When you are confronted with the lives and health of your 
community, bills and checks do not show much on the other 
side. This matter of the safe disposal of house offal was 
thrust upon me when this cholera scare was before our com- 
munity, and I gave a few day’s investigation to it. I was 
surprised, and I think every one who has investigated the sub- 
ject must be surprised, that a question of such scientific signifi- 
cance, a question bearing so much upon the homes and the lives 
of a community, has not yet been more carefelly wrought out. 
I found as Mr. Hurlburt has said, that there was a certain 
indefiniteness about all of the systems and propositions, and that 
where cities are located like this upon the seaboard there was 
a system already at hand for the safe disposal of such matters. 
I found safety to be simply a question of detail, simply a ques- 
tion of carrying far enough out to sea, simply a question o! 
towage. Jam nota scientific man, and I have made no scien- 
tific investigations into this matter, but any man must know, 
with the amount of water that there is in the ocean, which our 
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geographies used to tell us about, if their statement is to be 
relied upon, that the dumping of what garbage can _ be 
collected in a city like this from now until eternity will never 
cause any damage or danger. It is simply a question of towing 
it to sea far enough, and of care in dumping. If it can be dis- 
posed of cheaper by cremation or by other processes, that, of 
course, is a business advantage. But the prime thing for men 
in public position and charged with responsibility to consider 
is the health of the community, and where we are confronted with 
the difficulties and dangers that we are, and which are bound to 
increase as population increases, it does not matter what the 
cost, it does not matter how much trouble there is about it. It 
is one of the things we must have. 

Sut, gentlemen, I did not mean to get into any discussion of 
this question; it is rather hard work for me to keep out of a 
discussion, when there is one going on. I simply wanted to 
welcome you to Lynn, and call your attention to the other 
health conditions we have. Your chairman has asked me to 
call your attention to our park, and it gives me great pleasure to 
doit. We have the largest park, gentlemen, the largest breathing 
place for our community, of any city in the United States, — 
relatively. We have a park of 2,000 acres. We have a beauti- 
ful sea-shore, as you have observed, probably. We have as 
healthy conditions as any community, and we want to improve 
it further by getting rid of the refuse matter that is collected 
from our streets and houses with safety to the public health and 
as cheaply as may be. I hope sincerely that light will be 
thrown upon this subject to-day that will enable us in some way 
to successfully accomplish that. It gives me pleasure to wel- 
come you here to-day. I hope your stay will be pleasant and 
enjoyable, and that you will carry away from Lynn good impres- 
sions of our city. 


Adjourned. 
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HEATING AND VENTILATING. 
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SCHOOL-ROOM VENTILATION. 


The following is the substance of a special article which 
attracted much attention when printed in the annual report of 
the Maine State Board of Health for 1891: — 

“ Good ventilation, lighting, and warming of a school-room,” 
says Sir Edwin Chadwick, “ will augment the capacity of atten- 
tion of the pupils by at least one-fifth, as compared with that 
of the children taught in school-rooms of the common construc- 
tion.” 

The principal of a school formerly without ventilation, but 
now with fairly good provisions for renewing the air, makes the 
following statement of the beneficial results observed: ‘In 
point of health there has been a decided gain. Buth pupils and 
teachers are doing more and better work on account of the 
purity of the air; there have been no complaints of headache 
and ennui, formerly so frequent ; the children have been in no 
way exposed to draughts from open doors and lowered windows, 
consequently have been entirely free from coughs, colds and 
catarrhal affections.” 

Yet so important as good ventilation is, most of the so-called 
arrangements for ventilation found in school buildings are bare- 
faced shams. They have been put in with no intelligent under- 
standing of the rudiments of the principles involved in the 
question. For instance, the foul air ducts have almost in- 
variably been found much too small, or they are leaky, or they 
are long and tortuous, or they are not constructed with a flue to 
carry the foul air outside the building, or the flue is unheated, 
or there is some other serious blunder. Tested with the air 
meter, the air in the fresh air and the foul air ducts, shows, in 
many instances, absolutely no movement. If there is any 
movement, it is almost always too feeple to approximate a fair 
ventilation, taking the size of the duct into consideration. 

I have been more than astonished to find the number of so- 
called “ experts” in the heating of school buildings scattered 
through the country, unknown men, of course, but nevertheless 
soimpressed by their own importance and so convinced that they 
have grasped and digested in one supreme mental effort, with- 
out any practical investigation or study, all that there is to 
know about the heating and ventilation of buildings, that it is 
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as useless to attempt to reason with them as it would be to 
expect the Egyptian Spbinx to answer questions. These stupid 
oracles of school boards and committees cause more trouble 
and inconvenience and do more to prevent the introduction of 
guod systems than any other one thing that I know of. They 
so hamper and disgust men of sound sense and judgement who, 
rather than enter into any controversy, let them have their way 
to the detriment of the building and the discomfort of its occu- 
pants. I have found such cases as this repeatedly, and I believe 
all others in my profession are troubled in the same way. 

It is a fact that modern science brings to our notice repeatedly 
that the functional activity of organic life engenders products 
that are detrimental to the organisms that produce them ; thus, 
the vital activity of the yeast plant is gradually brought to a 
standstill by the accumulation of the product of its functional 
activity, — alcohol — and its activity can be started again only by 
re-establishing the conditions favorable.to its continued growth; 
to wit, the removal or dilution of the alcohol in its field 
of growth. With the bacteriologist it is an every day obser- 
vation that bacteria, grown in his culture media, thrive lux- 
uriantly for awhile, then, if not transferred to fresh culture 
media, pass throngh a stage of lessened activity, and finally 
perish, poisoned by their own excretions, or remain dormant. 
These organisms, reduced to the utmost simplicity of structure, 
consist of a single cell. Man and the higher animals are com- 
ponents of a vast accumulation of cells, each one of which, by 
virture of its functional activity is likewise excreting products 
that are so poisonous to itand the system generally that accumu- 
lation beyond certain limits results in death. 

Better for the mind and body one hour of sharp close study 
in a pure atmosphere, than two hours spent in languid, listless 
work in the polluted air of the unventilated school-room. 
Better, if this must be the price of securing pure air, to econ- 
omize by shortening daily sessions, or in almost any way so be 
it the physical basis of mental action is not undermined while 
mental activity is still spurred on. 

“ We would consider parents crazy,” says Dr. Bell,“ who gave 
their children a moderate dose of opium, tobacco, or some other 
stupefying drug before setting them at their studies; but these 
narcotics would be no less weakening and paralyzing in their 
effects, nor any less poisonous in their permanent effects, than 
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the air of the most of the school-rooms to which we send our 
children year after year.” 

It was formerly taught that the unpleasant effects from 
re-breathed air are due to the gas, carbonic acid. The following 
facts served as the basis of this belief. One of the most marked 
changes undergone by air in serving the process of respiration 
is a great increase in its quantity of this gas. While the free 
air of the outer world has from three to four parts of carbonic 
acid in 10,000, the air of expiration contains more than 100 
times as much of this gas. Carbonic acid is unsuited for sup- 
porting the process of respiration. A lighted taper plunged 
into it is suddenly extinguished. Animal life is almost as sud- 
denly extinguished when enveloped in it. Mixtures of this gas 
with common air in varying proportions, cause death more 
slowly, or may give rise to various symptoms indicative of 
insufficient oxidation of the blood and of the animal tissues. 
Later observations, however, have shown that, with a given per- 
centage of carbonic acid in the air breathed by man or animals 
it makes a great difference whether the excess of carbonic acid 
has been derived from pure chemical sources, or from the lungs 
of living beings. For instance, the air of a school-room that 
contains twenty parts of carbonic acid in 10,000 of air, is found 
to be disagreeable and harmful to breathe ; while the air of an 
experimental chamber charged by chemical processes with 
twenty parts of carbonic acid, or with even more, is breathed 
with no disagreeable results. Observations of this kind easily 
lead to the assumption that the air expelled from the langs 
contains some substance other than carbonic acid deleterious to 
animal life. 

Entering a crowed and ill-ventilated school-room we have 
an unpleasant consciousness of a malodorous something which 
is characteristic of a stagnant, re-breathed air. Such air has 
an excess of carbonic acid, but carbonic acid is odoriess. This 
disagreeble something excreted from the lungs has the power 
of clinging to a room rather tenaciously, for, if the ventilation 
of a school-room is neglected for a while, it takes some time to 
rid the room of the foul odor, even with ventilation through 
wide open windows. Chemical tests show that this ill smelling 
something is an organic nitrogenous substance. 

When carbonic acid gas, either pure or mixed in rather large 
proportion with air, is breathed, asphixia and death may result. 
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When breathed habitually in such proportions as are found in 
badly ventillated school-rooms, there is reason to believe that 
the free exchange of oxygen and carbonic acid in the lungs is 
in some degree interfered with. Nevertheless this gas is not 
regarded poisonous in the sense in which we know some of the 
other components of polluted air to be. In the quantity in 
which it is found in school-rooms our chief interest a it is that 
we can use it as an index of the total pollution of the atmos- 


phere. As chemistry presents no convenient and trustworthy 
method oi estimating directly the degree of organic pollution, 
we solve the problem indirectly by a determination of the pro- 
portion of carbonic acid. Experience and observation have 
made it very certain that the organic nitrogenous pollution cor- 
responds very closely with the carbonic acid content of an 


atmosphere fouled by respiration. 

When the draft in school-room heaters is insufficient, and 
consequently when combustion is incomplete, full oxidation of 
the carbon of the fuel does not take place and carbonic oxide 
is formed. The escape of this gas into the school-room is a 
much more serious matter than an admixture of carbonic acid. 
The poisonous qualities of carbonic oxide are intense and 
positive. It seizes strongly upon the hemaglobin, and, as its 
affinity for this coloring matter of the blood is greater than 
that of oxygen, it is destructive of the oxygen-carrying function 
of the red corpuscles of the blood. Persons who are profound]; 
narcotized with carbonic acid may speedily be restored to life 
and health by prompt removal to the fresh air, or when breath- 
ing is extinct, by artifical respiration. Not so with carbonic 
oxide. desert with this gas is a much more serious matter. 
Owing to the close chemical union of it with the red blood cor- 
puscles, the admission of fresh air into the lungs, or even of 
pure oxygen gas, is almost powerless to make the poisonous gas 
lose its hc d, and death will follow in many cases in spite ot 
the most skillful treatment 

Much has been said of late years about the power of diffusion 
of carbonic oxide through the castings of stoves and furnaces 
when they are too highly heated. ‘To avoid the danger of this 
is only one of several weighty reasons for putting in school- 
room heaters whose radiating surface is so ample as never to 
become very hot. Dampers and other draught-checks between 
the fire and the smoke flues endanger the leakage of this gas. 
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Carbonic oxide is doubly dangerous for being, like carbonic 
acid, entirely devoid of smell. 

Hydrogen Sulphide is very poisonous, and even when mixed 
in small quantities with air is dangerous to breathe. Breathed 
into the lungs, it robs the blood corpuscles of their oxygen and 
destroys them. As is the case with carbonic oxide, when hy- 
drogen sulphide is habitually breathed in small quantity, chronic 
poisoning results, it impoverishes the blood and leads to pallor 
and feebleness. This gas is given off from many organic sub- 
stances when undergoing decomposition, and from these sources 
it sometimes gains admittance to school-rooms 

The sanitary arrangements of the school-house should be 
such as to preclude the possibility of the entrance into the 
school-room of the gases of putrefaction, derived from privies, 
sewers and urinals. A large component of these gases is hy- 
drogen sulphide, mingled with ill-smelling ammoniacal products 
and other gases. The great mass of medical and sanitary 
experience indicates that the prolonged breathing of air tainted 
with but a small admixture of these gases has a debilitating 
effect and predisposes strongly to other diseases: Anemia, 
scrofula, consumption, diarrhoea, dysentery, diphtheria, typhoid 
fever, ete. Children especially are more susceptible than older 
persons to the noxious influences of privy and sewer emanations. 
Breathed in concentrated doses, even adults are often overcome 
with pain in the stomach and the joints, headache, nausea, and 
vomiting, muscular weakness, asphyxia and sometimes death. 

Humidity of the Air.— We have been taught by most writers 
on the subject that the air of artificially heated rooms should have 
a considerable degree of humidity and that special provisions 
should exist in connection with the heating apparatus for the evap- 
oration of water. It is very likely, however, that many of th 
unpleasant results ascribed to dryness of air are referable to 
conditions, the removal or mitigation of which is more rational 
than the evaporation of water. They are due undoubtedly in 
some cases to the leakage into the air of harmful gases from 
the stove or furnace. Generally the trouble is in connection 
with heaters that are altogether unsnitable for use in school 
buildings. Their heating surfaces are so small that they must 
be heated highly to keep the rooms at a comfortable tempera- 
ture. Consequently the air coming into the rooms from the 
apparatus is overheated, its suspended organic matter has been 
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scorched and has thereby liberated traces of harmful gases, and 
the air has perhaps received an additional contamination by 
diffusion through the unduly heated radiating surfaces, or 
through their joints. In school houses supplied with heaters 
that furnish an ample quantity of fresh air only moderately 
warmed, there is rarely complaint of dryness of the atmosphere. 

The evaporation of water for the special purpose of moisten- 
ing the atmosphere, is an expensive process: it calls for the 
burning of an additional portion of fuel, the heat of which is 
expended, not in warming the rooms, but in converting water 
into steam. ‘The expenditure of the money in warming larger 
volumes of fresh air, and thus, in securing better ventilation, 
would be a more judicious investment. 

In any system of school-house ventilation worthy of respect, 
the heating of the rooms and their ventilation are so intimately 
connected, that it would be difficult to consider them separately, 
and it is not desirable to do so. To ventilate a school-room 
properly, the incoming air must be warmed artificially before 
it is discharged into a room; and to warm a school-room in all 
its parts with an approximation to uniformity of temperature, 
vhe current of incoming warm air is needed to prevent stagna- 
tion and stratification of the school-room air. 

Heating is said to be by direct radiation when the heater is 
placed in the room to be heated. 

A room is heated by indirect radiation when its heater is 
not placed directly in it, but is enclosed within a space through 
which fresh air is warmed, as it passes on its way to the room. 

Natural ventilation is that kind of change of air secured 
when doors and windows are allowed to remain open. An effi- 
cient ventilation of this kind is of course entirely impracticable 
the greater part of the year. 

Artificial, or forced ventilation is obtained by the employment 
of some artificial means for moving the air. The forces the 
most freyuently used for this purpose are the rarefying power 
of heat applied to air in flues and mechanical power applied 
through the medium of fans. 

When the force is applied in forcing air into a room we 
speak of the plenum method. 

When exerted in removing air from a room the term extrac- 
tion, or vacuum method is used to designate it. 

There is a marked difference in the advice of American and 
European auiorities as to the proper temperature for the 
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school-room. For instance, at a rather recent meeting of a 
teacher’s association in England, it was stated that from 55° to 
60° Fahrenheit is the proper temperature. Habituation to 
rooms too highly heated, and perhaps other conjoint causes, 
have rendered our school populations unable to bear comfort- 
ably or safely temperatures so low as these. Itis desirable, how- 
ever, to keep the school-room air at as low a temperature as is 
compatible with comfort. For our pupils the temperature 
should be kept between 65° and 68° Fahrenheit. Provided the 
pupil’s clothing is dry and the school-room air is fresh and 
pure, degrees of temperature between these extremes will be 
comfortable and more conducive to health than higher degrees. 

Uniformity of temperature in all parts of the room is greatly 
‘to be desired. It can be obtained in a well ventilated room ; 
it cannot be had in a roum in which a proper rotation of the 
mass of the air is not provided for by the ventilating arrange- 
ments. The difference in temperature near the floor and near 
the ceiling should be but a very few degrees. 

When the incoming warmed air is only moderately heated a 
uniformity of temperature at different levels is much more 
easily maintained. There are also other important reasons why 
the heater should deliver the air at a very moderate temper- 
ture, a temperature that we are told by Rietschel should not 
exceed 30° C. (86° F.), and that in some of the best work in 
this country does not exceed this. 
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WARREN VENTILATING AND SANITARY CON- 
STRUCTION. 


HE Fuller & Warren Company of Troy, N. Y., and Chicago, 

Ill., with Boston offices at No. 43 Milk street, pays particular 
attention to warming, ventilating and sanitary construction as 
applied to school houses and other public buildings. The neces- 
sity of properly ventilating schools and other buildings where 
many human being are brought into close contact for many hours 
at a time is recognized by parents and public authorities alike. 

Sanitary warming cannot be successfully accomplished without 
ventilation, that is, the introduction of sufficient quantities of pure 
air at a comfortable temperature. The best recognized authorities 
are agreed that from 25 to 30 cubic feet of air per minute should 
be furnished for each person in a school room. In order to secure 
this ventilation and properly control it, a building must be tightly 
constructed. This is also necessary to effect an economical use of 
fuel. True economy demands the expense of heated aspirating 
shafts. The fuel expended there to produce force will be more 
than compensated for by the increased heat units which the inflow- 
ing currents will convey to the rooms in a given time. There 
should be an avoidance of haste in the consuming of fuel. The 
want of. sufficient air for perfect combustion causes an immense 
waste of valuable unconsumed_ gases and the formation, where 
hard coal is used, of clinker or slag. 

A warm air furnace properly applied is the most satisfactory 
solution of these problems. The fresh air should be secured 
through, clean, tight, non-conducting flues and the air should 
then be heated in a_ properly constructed chamber. After dis- 
tribution, the air, having become foul, should be exhausted 
directly into the aspirating shaft, but when the expense of fuel is 
taken into account, the circulation and reheating of the air in a 
room is a great saving and can do no harm for the 16 hours that a 
school room is ordinarily empty. For this reason, the vitiated air 
may be returned to the basement and from there during the day to 
the aspirating shaft and to the warming chamber throughout the 
night. 

The Fuller & Warren furnaces and ventilating appliances are 
carefully constructed according to the latest and most approved 
methods of accomplishing the desired results as described above. 
Their construction is based upon the intent to secure Power, 
Zconomy, Durability and Easy and Efficient Control. That these 
objects are all accomplished is readily proved by the hundreds of 
testimonials the system has received from Superintendents of 
Schools and Superintendents of Public Buildings all over the 
country. 

The sanitary closet system of the same company also presents 
the same careful attention to healthful necessities and has 
received the same unanimous and unvarying endorsements where- 
ever used. 














VALUE OF DISINFECTANTS. 


‘on SICLANS are not- prone to underestimate the danger of & 4 
contagion from the absence of proper purification of the air 

in our houses, but it is a matter to which the ordinary citizen pays 

too little attention. ; ‘at 
In the rush and hurry of our active American life the ordinary 

man, unless the odor be particularly prominent, never stops to 


think that his own life, and that which he holds dearer, the lives 
of his wife and children, are daily threatened by the presence of th 
noxious vapors that so often arise from sinks or closets. .The 


presence Of these vapors may be due to improper, imperfect drain- 
age, or to some foreign matter, that, lodged in the pipe, does not 
entirely obstruct the flow of water, but is constantly decomposing, 
and, so long as it remains, is a constant menace to good health. 

The same need of sanitary precautions is equally prominent in 
stables, while sick chambers and hospitals are fruitful breeding 
grounds for contagion of every kind. Storage rooms and_ic« 
chests should be kept equally pure for the proper preservation of 
food which, once contaminated, is a menace to the health of every 
partaker. 

To overcome these dangers, and secure to our homes or othe 
surroundings a pure, healthful atmosphere, it is absolutely neces- 
sary to have a perfect disinfectant. Such a material is found in 
THAYER’s Opor.ess DistnFECTANT. 

This preparation is unsurpassed. Its action is prompt and thor- & 
ough, it is free from both odor and color, and is convenient and 





economical. 

It immediately arrests the putrid decomposition of animal and 
vegetable matter, and readily destroys all fetid and poisonous gases 
dispelled from the same. 

It is prepared in quart bottles, by Henry Thayer & Co., of 


Cambridgeport, Mass., and is sold at $4.00 per dozen. 


The same firm also prepare and sell THyMOzONE, which is an ¥ & 
invaluable antiseptic, prophylactic and detergent. It is a fragrant, 
non-irritating liquid, free from color, and is successfully used in 
both external and internal treatments. 
It is of great value in dental surgery, cleansing the mouth, hard- 
ening and aling soft and ulcerated gums, and preserving th« 
teeth fromdecay. Its antiseptic, deodorizing and cicatrizing virtues = 
render it of great value in arresting unhealthy discharges from sup- 
purating or gangrenous burns, wounds and ulcers, inflammation of 
mucous membranes, and in a variety of skin diseases. 
As a prophylactic and detergent it will be found of great advan- 
tage in maintaining cleanliness and promoting recovery in cases of 
gonorrhea, leucorrhea, obstetrical surgery, etc. Inhaled as an 


atomized solution, it cures diphtheria, bronchitis, etc., and tak 


internally, it affords great relief to ulceration of the stomach o1 een 
bowels, typhoid and scarlet fevers, cholera and other diseases 
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aacteria. A 16 oz. bottle costs but 75 cents. 














PURE WATER. 


CVERYONE is agreed that pure water we must have, at least 

for table and other domestic uses. If we would preserve our 
health as individuals and as a community, it will not do for us 
to trifle with the dangers to a perfect sanitary condition that are 
incident to a dependence upon a contaminated source of water 
supply. Scientific experiment has clearly shown that in one 
way only can perfectly pure water be obtained, and that is by 
evaporation and condensation; that is, by distillation. In some 
instances filtered water is worse than the unfiltered, because the 
filters, becoming saturated and overcharged with offensive sub- 
stances, contaminate the water that passes through them. 

At no time can water that comes in contact with the decaying 
vegetable and animal substances that compose the soil, particularly 
in thickly populated localities, be free from disease producing 
germs, often so small as to be invisible and to elude the ordinary 
methods of filtration. Where this condition exists the filter is 
powerless. 

To obviate these and other dangers, the Hygeia Sparkling Dis- 
tilled Water Company of New York offers to turnish in any part 
of the United States, ABsoLUTELY PuRE WATER at a price within 
the reach of all. 

Hygeia Distilled Water will stand every test known to scientists 
for determining purity. It contains no solid matter, either in 
solution or suspension. It is the only drinking water that will 
stand Nessler’s test, the most delicate one known for the detection 
of organic matter in water. It is also the only drinking water 
which will stand the silver test for the detection of chlorine, the 
absence of which preludes sewage contamination. 

The following is its analysis, conducted by Prof. Wood of the 
Harvard Medical College : 

Parts per 100,000. 


Free Ammonia 3 , : , ; : 0.0076 
Albuminoid Ammonia ’ ; ; : : ; 0.0003 
Residue . : R ; : , : : ; ‘ ‘ ‘ None. 
Chlorine . ‘ ‘ ; : ; : ; ; : : ‘ None. 
Nitrates . , ? ‘ : : ; : : : : ; None. 
Color ; i i . ‘ ; ‘ : : : ; é None. 


Hygeia Lithia Water is a product of Hygeia Distilled Water 
which has received the overwhelming endorsement of the medical 
profession. It is not claimed that it isa specific for any disease. 
Its maker’s sole object has been to place before the medical pro- 
fession a purely alkaline water, which physicians can order for 
any of the various diseases associated with acid diatheses, and 
where an alkaline water is indicated. This has been accom- 
plished. Hygeia Lithia contains 12 grains of pure Lithium Car- 
bonate to each U. S. gallon of Hygeia Distilled Water, which is 
equivelant to 22.06 grains of Lithium Bicarbonate, or almost 
twice as much as all the other Lithia Water on the market com- 
bined. 

C. S. Curtiss & Co., No. 60 Broad street, are the Boston agents. 








THE BLUE HILL MINERAL SPRING. 





‘ 
N the town of Blue Hill, in Hancock County, on the eastern 
coast of Maine, is Blue Hill Mountain. -On this mountain, 
six hundred feet above the sea level, is the wonderful Blue Hill 
Mineral Spring. The vicinity is the most picturesque on the 
famous Maine coast. From the summit of Blue Hill Mountain 
can be seen the thirteen peaks of Mt. Desert Island; also Sorrento 
with its new hotel and handsome cottages, Frenchman’s Bay, Sul- 
livan, Deer Isle, Brooklin, Cape Rozier and Castine, together 
with the hills of Gouldsboro, Sedgwick and Camden. 

This universal wealth of varied natural scenery charms at once 
the eve and senses, but the spring itself is the attraction that most 
demands the invalid’s attention. 

The first official notice the spring received was in 1838, when 
Dr. Charles T. Jackson, after a two years’ geological survey of the 
state, alluded to it as a remarkable chalybeate spring, and unhesi- 
tatingly prophesied its future popularity as a medicinal water. 
His prophecy has been realized. A company, named the Blue 
Hill Mineral Spring Company, has been formed. The head- 
quarters of the company are at Ellsworth, Me., and the Boston 
office is at { Liberty Square, corner of Water Street. 

Improvements have been made about the spring, and arrange- 
ments made for marketing its waters. The water is entirely free 
from any organic impurities, and is particularly valuable in all 
kidney troubles, chronic inflammation of the bladder, etc. <As it 
contains the salts of the blood, it becomes a tonic of great value, 
and is an aperient unsurpassed by any mineral water on the market. 


The following is the report of an analysis recently made by 
Prot; S. P. Sharples, of Boston: 
PARTS IN 100,000, 
Silica ; ; : : . , ; 1.85 
Sodium Chlorid Salt) ; : ; : 4 . R “ 5 .5O 
Sodium Sulphate ‘ ‘ : : . ; . , : ‘ 1.40 
Sodium Carbonate m . : : : , . ; ? : . -26 
Calcium Carbonate (Lime) . ‘ ; > ; ; : ; : 3-21 
Ferrous Carbonate (Iron) . 1.01 
Total solids at 212 Fahrenheit . : ; . ; ‘ ; , 8.23 
Organic Matter . : ‘ : ‘ ; ° : ; r ; . Traces 
Free Ammonia . : . - : ; : . : A 5 . Traces 
Albuminoid ‘ ‘ ; ; , : ‘ 7 ; ; ; .0032 


There is a fine summer hotel in the vicinity of the spring, and it 
seems destined to become an objective point for those whose ail- 
ments the medicinal qualities of the water are so well fitted to 
alleviate. 

















THE DAVIDSON VENTILATING FAN. 


HE reason why the DavidsonVentilating Fan Co., Boston and 

New York, advocate the Exhaust System, in preference 

to the Plenum Method in ventilating is this: In the Plenum 

Method the heated air is brought into the room, usually at a height 

of 9g to 11 feet from the floors in schools and other large rooms; 

under considerable pressure, in some cases amounting to 3-4 oz. 
to the square inch. 

Other openings are made in the room, usually at or near the 
floor line. The supposition in this arrangement is that the pres- 
sure from the inlet will force the air into the rooms and out again 
through these openings. This is all very well in theory, but 
when it comes to putting theory into practice, what happens? 
Take for instance an ordinary scnool or large room where con- 
siderable ventilation is required, say from 1,500 to 2,000 cubic 
feet per hour. The warm air inlet is ata height of 9 feet from 
the floor, and of such a size that to bring in the required amount 
of air, a velocity is attained of from 7oo to 800 feet per minute. 
(This velocity is not at all unusual where this method is used.) 
We have another opening at the base line of nearly the same size 
as the inlet, leading to the ventilating shaft. At the outlet, in- 
stead of attaining the looked for velocity of 700 feet, we find that 
we have an actual velocity of only 300 or 400 feet per minute. 

It would appear from experiments that that part of the room 
occupied, that is to say, that part six feet above the floor, is not 
ventilated to any great extent, and we find this to be invariably the 
case where the plenum method alone is used. By the use of the 
Davidson exhaust method, the air is being constantly brought to 
the bottom of the room, (that is, if the outlet is so located) by the 
vacuum produced there by means of the radial fans manufactured 
by this Company. As we exhaust the air from the room, fresh 
air comes in through the warm air duct to take its place. These 
fans may be placed either in the basement or in the upper part of 
the building, according to the construction of the same. 

In the system used by this company the air is brought into 
the school or audience room at a velocity hot greater than from 
400 to 450 feet per minute; unless the room is very large, with 
ceilings at least 25 feet in height, thus obviating unpleasant drafts 
or air currents, which are sure to manifest themselves if a greater 
velocity of air is permitted. 

For heating they use either steam, hot water or hot air furnaces, 
as may be best adapted to the purpose, and they are at all times 
ready to correspond with those who want efficient ventilation, 
either with or without heat, as desired. 





NOBSCOT MOUNTAIN SPRIN 


G WATER. ©. obey 
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th 


that within the past few months has created a decided s 
tion in Boston and vicinity. 


HE water of Nobscot Mountain Spring is a natural p 


Its extreme purity is so conclusively proved by the most careft 
and scientific analysis that it has appealed directly to popular favo Kk 
and is daily receiving the commendation of physicians and othe: 
who appreciate the danger to individual and public health, a1 
from the use of impure water. 


The following analysis was made by Drs. Davenport and \ 
liams, the former for many years State Assayer, and is fully endorsed 


by the printed report of the Massachusetts State Board of He: 








Parts Gri 
per 100,0¢ per | 5 
Lotal Solid : . 5.5 3.2105 
Organic and v t matte I. 0.6421 
Fixed Soli . 4-4 2.5684 
The fixed s onsist Of: 
Silica : : . 0.900 : 0.5254 
Sesquioxides Iron Alumina . = ; . 0.042 : 0.0245 
Lime . , : : ‘ ‘ 0.721 ' 0.4209 
Magnesia . ‘ ’ ‘ ‘ , _ ; 0.186 : 0.1056 
Chlorine . : : : , ‘ : , 375 : 0.2189 
Sulphuric Aci ; ; : . : . 0.230 , 0.1343 a 
Soda ’ : . : ° . ° ° 0.709 ° 0.4139 
Potash : : : . ° . . . 0.278 ; 0.1623 
These cons s are probably combined as follows: 
Sulphate of | : . : : , . : : 0.508 ; 0.2965 
Sodium C} : 3 , r : 0.618 : 0.3607 
Sodium Carbonat ; : ‘ : ‘ ; ‘ 0.653 . 0.3512 
Carbonate of | X ° ° ° 2 ° . 1.258 : 0.7518 
Carbonate of Magnesia. ° ; , . : ‘ 0.391 ; 0.2282 
Sesquioxides of Ir and Alumina - ; ; E ; 0.042 ; 0.02 
Silica : . : . " ‘. : ‘ ‘ ; 0.900 %) > 

The wat is limpid, clear and whi and slightiy alk: 
These results show this water to | ne of unusual purity 
natural wat its use as a drinking water can therefore in every 
way be 1 nded. 

The sat chemists also pronounce the Nobscot to contain all the - 
eiement: tioned in the published analysis of the famous Poland 
Spring v , while they sav the latter contains fifty per c« 
more earthly impurities than the Nobscot. 

The sprine is located on Nobscot Mountain, in Framingham, 
the highest point of land in Middlesex County, and is so remote 
from dwellings or other sources of foul drainage that contamination 
from them is an absolute impossibility. The Boston office is at 
62 Congi treet. 
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GOLD MEDAL, PARIS, 1878. 


WALTER BAKER & (0.’S 





BREAKFAST COCOA 


From Which the Excess of Oil Has Been Removed, 


IS ABSOLUTELY PURE AND IT 1S SOLUBLE. 


[Zstablished 1780.] 











“LA BELLE CHOCOLATIERE.” 





\v. BAKER & CO.’S Recisterep Trapr-MARE 


Professor James F. Babcock, the well-known chemical expert, for many 
years State Assayer for Massachusetts, recently purchased in open market a 
sample of Walter Baker & Co.’s Breakfast Cocoa, and, after making a care- 
tul analysis, filed a certificate in which he says, “I find that Walter Baker 
& Co.’s Breakfast Cocoa is absolutely pure. It contains no trace of any 
substance foreign to the pure roasted cocoa-bean. The color is that of pure 
cocoa; the flavor is natural, and not artificial; and the product is in every 
particular such as must have been produced from the pure cocoa-bean with- 
out the addition of any chemical, aikali, acid or artificial flavoring substance, 
which are to be detected in cocoas prepared by the so-called ‘‘Dutch 
Procss.” Ask your Grocer for it. Allow no substitution. 


WALTER BAKER & CO... - DORCHESTER, MASS. 
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py SPARKLING, PURE, PLEASANT. YR ‘ 


For Family and Invalid Use. 


Delivered Fresh from Spring E-very Day. 
f S i 


































I \ Sprin ] iong the wooded hills of West Roxbury. Its w 
low e, some thirty feet, through a fissure in the rock, gathering into ar 
flowing 1 which, being cur 1 with granite, thoroughly protects the Allandal | “A 
from or ¢ nage 1 en Its overfl is prolific and continuous, being } 
Its location being in the centre ’ yak forest beyond sight or 
i le dwellir A parti rly fa one, ensuring the preservati 
vater 1 excellence and purity For tabl 1 family uses this water is es} 
desir 1 taste , yet its me qualities render it of great vy 
Qu the 5 S lame F. Ba | tate assayer and analyst to the 
Bostor ; 
One U.S eral) 2 
| ior I 
Hardness z 
Free A . , 
( N : < ‘ 
Bacteria, by Dr, ‘1. M. Pr el Method, proved the water i 
imetre each, to be free from Bacteri 
iat this water is exceptionally free f 1 Contamination of any 
of the Allandale Mineral Spring Water as being one of the purest i 
in ntity, 10 ceuts per gallon. Larger quantity at less rate. Office Pe | 
I 
‘ 
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THE WARREN FILTER. 
| HIE successfull filtration of water in large quantities is a prob- 
lem that demands the best and most economical solution. 
The Warren Filter invented by Mr. John E. Warren of West- 
brook, Me., the large paper manufacturer has solved this prob- 
lem better than any Filter at present on the market. The Cum- 
berland Mf’s’ Co., of Boston, have erected a largce number of 
g 
plants both in this country and in Europe which have proved very * ; 
successful. 
The Warren Filter, from its peculiar construction, is intended 
for use as a gravity filter, the water being filtered by a system of 
percolation, such as is common in natural filtration through the 
soil. This requires lesser depth of bed, and also simplifies the 
construction and lessens the expense of operation, as in this case = ” 


gravity alone furnishes the requisite pressure for conducting the 
operation, and, greatly simplifies the problem of cleansing the 
filter of its accumulated matter. 

The Warren Filter is economical, there is no excess of the 





chemicals which are necessary for coagulating the finer organic 
and inorganic matter held in solution and suspension, and the 
fact that from Maine to Wisconsin and in Germany as well it is 


giving the greatest satisfaction, whenever in use, is the best 
guarantee of its value. 

A visit to the office of the Cumberland M’1’g Co., 220 Devon- 
shire St., Boston, will amply repay any parties who desire to 





obtain the best Filter for sanitary as well as for manufacturing 
purposes. 


























Dr. MARTIN’S VACCINE VIRUS. 


Prices Reduced. 10 Large Ivory Points, $1.00. 

Fully warranted, Special terms to Boards of Health and on large orders. 
In 1870 we introduced into America the practice of Animal Vaccination. Our 
establishment, continued uninterruptedly since, is by far the oldest, largest 
and best appointed in the country. Our Virus, hitherto the most expensive, 
can now be obtained by the profession at as low a price as any other. 

NO VIRUS OURS UNLESS PACKAGE BEARS FAC-SIMILE OF OUR SIGNATURE. 
DR. HENRY A. MARTIN & SON, 


Breskiine natetteetsen - ~ - Boston, Mass. 
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CODMAN & SHURTLEFF, 
BOSTON, 


WOLPERT’S AIR TESTER. 
For testing the quality of the Air in inhabited apartments. 


Thus far no better test of the pollution of air by the products of respira- 
tion and combustion has been found than the per cent. of the carbonic acid 
which it contains. The little instrument known as Wolpert’s Air Tester 
answers the above purpose when strict accuracy is not required. 

Some such instrument ought to be found, and used in every schoolroom, 
workshop, or other apartment liable to vitation of its air. 

Price of Apparatus, consisting of Bulb, Glass Out-let tube, Test tube and 
Holder, $1.50 net. Postage ro cents. With full directions for using and 
approximate table taken from Prof. W olpert’s article. 


CODMAN & SHURTLEFF, Makers and Importers of 
Surgical and Dental Instruments, 13 and 15 
Tremont hrseneindinnl eet, ahaa Mass. 


~ FALL RIVER LINE. 


The Great Business and Pleasure Route Between 


BOSTON ann NEW YORK 


Via Fall River and Newport. 


STEAMERS, 


URITAN,DLYMOUTH, 
ILGRIM, § ROVIDENCE. 


Heated by Steam and Lighted by Electricity. 


Au Excellent Orchestra Permanently Attached to Each 
Vessel. 
* The most delightful route of travelin the world.” 
J. R. KENDRICK, GEO, L. CONNOR, 
Gen. Manager. Gen. Pass r Ag’t. 


























Vaccine Virus. 


Pure and Reliable Animal Vaccine Lymph, Fresh Daily, 
SEND FOR CIRCULAR. 


10 Ivory Points, double charged $1.00. 
10 Quill Slips, Chalf quills), double charged $1.00. 
Orders by Mail or Telegraph Promptly Dispatched. 


NEW ENGLAND VACCINE CO., Chelsea Station, Boston, Mass. 


Wm. C. Cutler, M. D. J. F. Frisbee, M. D. 


294 BROADWAY. 


THE WARREN FILTER 


Renders the most Turbid or 
Roily Water Clear and Col- 
orless. 





Particularly adapted to 
the large requirements of 


CITIES, PAPER-MILLS, 
BREWERIES, 
DYE-HOUSES, ETC. 


OPERATES BY GRAVITY. 





ee NO PRESSURE USED. 
eee Send for descriptive cir- 
yn cular, list of plants in oper- 
fo ge ation, prices, etc., to 

CUMBERLAND MFG. COMPANY, 


220 Devonshire Street, Boston, Mass. 
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ROOFING. 


GRAVEL, SLATE AND METAL. 


ASPHALT FLOORS, 


Laid with best. Imported Rock Asphalt for Sanitary 
Purposes. 


ARTIFICIAL STONE WALKS, 
ROOFING MATERIALS. 


re Contracts Taken in any Part of the Country. —& 


W. A. MURTFELDT, 


123 FRANKLIN STREET, - - BOSTON. 


Covernor Leland Stanford’s Vina Brandy. 
CORDELIA WINE CO’S. FINE WINES, 
Gibson's Old Whiskies, Private Stock Cabinet Nectar, xxx. 


The above Reliable Goods bottled under the Producers’ Label. 








H.H. ROBINSON & CO., 


1689 WASHINGTON STREET, BOSTON. 
Under Langham Hotel, 


Telephone Connection. 


A. J. PHIRPOTT & CO.» 
Printers, 








04 PEARL ST., BOSTON. 
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HARVARD UNIVERSITY. 


Medical Department, Boston, Mass. 


One Hundred And Tenth Annual Announcement (1892-1898). 





Every candidate for admission, not holding a degree of arts or science, must pass a 
written examination on entrance to this School, in English, Latin, Physics and any 
one of the following subjects: French, German, Elements of Algebra, or Plane 
Geometry, Botany. General Chemistry will be a requirement for admission on and 


after June, 1893. The admission examination tor the coming year will be held June 
29th at Boston, Exeter, Andover, New York, Philadelphia, Chicago, Cincinnati, St. 
Louis, and San Francisco; on September 25th at Boston, only. 





Instruction is given by lectures, recitations, clinical teaching and practical exercises, 
distributed throughout the academic year. In the subjects of Anatomy, Histology, 
Chemistry and hological Anat. my, laboratory work is largely substituted for, or 
added to, the usual methods of instruction. ‘The year begins September 28, 1893, 
and ends on the last Wednesday in June, 1894, and is divided into two equal terms. 

Students are divided into four classes, according to their time of study and 
proficiency, and during their last year will receive largely increased opportunities for 
instruction in the special branches mentioned. Students who began their professions] 
studies elsewhere may be admitted to advanced standing; but all persons who apply 
for admission to the advanced classes must pass an examination in the branches 
already pursued by the class to whicg they seek admission. 

Beginning with the academic year 1892-93, the required course of study in this 
School will be a graded course covering 4 years. The degree of Doctor of Medicine 
cum laude will be given to candidates who have pursued a complete 4 years’ course, 
and obtained an average of 75 per cent. upon all examinations of this course. 

ORDER OF STUDIES. 

For the First Year.— Anatomy, Physiology, Histology and Embryology, General 
Chemistry, Hygiene, Bacteriology and Medical Chemistry during the second term. 

For the Second Year,— Anatomy, Pathology and Pathological Anatomy, Clinical 
Chemistry, Materia Medica and Therapeutics, Theory and Practice, Clinical Medicine, 
Surgery and Clinical Surgery. 

For the Third Year.— Theory and Practice, Clinical Medicine, Surgery, Clinical 
Surgery, Obstetrics, Pediatrics, Dermatology, Neurology, Gynzcology, and Mental 
Diseases. 

For the Fourth Year.— Required Studies: Clinical Medicine, Clinical Surgery, 
Clinical Microscopy, Genito-Urinary Surgery, Ovarian Tumors, Mental Diseases, 
Ophthalmology, Otology, Laryngology, Orthopedics, Legal Medicine and Syphills. 
Elective Studies: Ophthalmology, Otology, Orthopzedics, Gynzecology, Dermatology, 
Neurology, Bacteriology, Physiology, Chemistry, Hygiene, Operative Surgery, 
Operative Obstetrics. 

COURSES FOR GRADUATES AND SUMMER COURSES. 

The Faculty has arranged a greatly enlarged and improved Plan of Instruction for 
Graduates, embracing all the branches of Practical and Scientific Medicine, in which 
graduates of medical schools may feel the need of advanced or special training. It is 
designed to supply those opportunities for clinical and laboratory study which have 
hitherto been sought in Europe, and by means of repeated short courses to limited 
numbers, to give the practitioner the advantages to be derived from personal 
instruction in the following subjects: Anatomy, Physiology, Histology, Pathological 
Anatomy, Clinical Medicine, Surgery, Obstetrics, Gynzecology, Dermatology, Syphills, 
Ophthalmology, Otology, Laryngology and Rhinology, Neurology, Mental Diseases, 
Diseases of Children, Legal Medicine, Hygiene and Bacteriology. For full 
announcement of these courses, address Dr. C. P. WorcESTER, Secretary, Harvard 
Medical School, Boston, Mass. 

Fers.— Matriculation, $5; for the first three years, $200; for the fourth year, $100; 











for one term alone, $120; for Graduation, $30. For Graduates’ Course the fee for 
one vear is $200; for one term, $120; and for single conrses, such fees as are 
specifie | in the Catalogue. Payment in advance, or, if a bond is filed, at the end of 
theterm. Students in regular standing in any one department of Harvard University 


are admitted free to the lectures, recitations and examinations of other departments. 


For further information, or Catalogue, 
address Dr. H. P. BOWDITCH,: Dean, Harvard Medical School, Boston, MAss. 
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A Few Facts 


regarding the purest, softest and most palatable water 


in the world, HYGEIA DISTILLED WATER. 





SCIENTIFIC experiment has clearly shown that in ONE WAY ONLY 
can PERFECTLY PURE water be obtained, and that is by DISTILLATION. 

The “ Hygeia” process of distillation is PERFECT, and produces 
water void of ALL organic matter. 

HYGEIA DISTILLED WATER will stand every test known to 
scientists for determining purity. 

It is used in the laboratories of such scientists as T. Mitchell 
Prudden, Charles F. Chandler, A. A. Breneman and others, in all their 
delicate tests and operations which require the best of materials, and 
is endorsed by the highest medical authorities in this country and 
Europe. 

It is used as the exclusive drinking water on the tables of 
thousands of physicians and families with whom QUALITY is the first 
consideration. 

It was the on/y water ordered by the New York Board of Health 
for use by the cholera suspects on Fire Island. It CANNOT convey 
the germs of disease. 

INVALIDS AND CHILDREN SHOULD DRINK NO OTHER WATER. 





HYGEIA LITHIA WATER 


Contains five times as much Lithia as any Lithia “ Spring” Water 
sold. Asa solvent of Uric ACID and a remedy for GOUT, RHEU- 
MATISM, GRAVEL, KIDNEY and BLADDER DISORDERS, DYSPEPSIA, 
S1cK HEADACHE and all forms of STOMACH TROUBLES, it has no 
equal. 

ANALYSIS: Twelve grains of chemically pure Lithium Carbonate 
to each U. S. gallon of Hygeia DISTILLED Water. 

Repeated analyses have proven that Natural Spring Lithia Waters 
are NOT RELIABLE, that they change with every variation of the 
weather, and at times DO NOT CONTAIN A TRACE OF LITHIA. 

For this reason HYGEIA LITHIA is now prescribed by leading 
physicians in preference to uncertain Spring Waters. 

For Sale by all Fine Grocers and Druggists. 





C. S. CURTISS & CO., AceEnTs, 


TELEPHONE, 286 BOSTON. 60 Broad St., Boston, Mass. 


SEND FOR CIRCULARS. 
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CARBOLATE OF LIME 


For disinfectiny all sources of impurity, 
destroying all infectious or contagious 
emanations, and rendering contaminated 
air sweet and healthful. 


CARBOLATE OF LIME when properly prepared is one of 
the most effective destroyers of contagion that modern science 
has suggested. It immediately destroys organic infections, 
germs which float in the air and convey disease from one point 
to another. It promptly disinfects Cesspools, Stables, Water 
Closets, Sheds, Barns, Hospitals, Privies, etc., and thus prevents 
poisonous exhalations from arising to cause sickness and death. 
In every place where dangerous and offensive gases arise, the 
Carbolate of Lime should be used to neutralize their effects 


DIRECTIONS.— The Carbolate of Lime may be sprinkled around the premises 


where are found offensive odors. If the odor is very offensive and poisonous, it 
should be used twice a day. Enough may be used to keep the odor of the Carbulate 
perceptible upon the premises. In cattle diseases, use it freely in the stalls, to prevent 


the disease from spreading, and to keep the animals healthy. 


CARBOLATE OF LIME. 


Packed in 1 lb. cartons, inc. . - $1.50 doz. 
30xes holding 10 lbs. inc. - 1.00 
6 a5 st - 2.00 
“ Tn, 7 3.50 

Barrels ‘+ | about 250 lbs., inc. .04 4 Ib. 


We also have Liquid Crude Carbolic Acid pict? cccing. 


Of 90 per cent. strength, 1 gal. can inc. $1.25 gal.; 5 gals. can inc. $1.10 gal. 


60 “ “ I “ “ -75 «“ 5 “ “ .60 &< 
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Billings, Clapp & Go. 


Manufacturing Chemists. 
Boston, Mass., Fort Hill Sq. New York, 35 Platt St. 
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THE MASSACHUSETTS ASSOCIATION OF BOARDS 
OF HEALTH was organized in Boston, Mass., on March 
IQ; 1890, with the following objects: The advancement of sant- 
tary science in the State of Massachusetts; the promotion of 
better organization and co-operation in the local Boards of 
Health, the uniform enforcement of sanitary laws and regula- 
tions, and the establishment of pleasant soctal relations among 
the members of the Association. All persons holding appoint- 
ments as members of a Board of Health in a Massachusetts city 
or town, the executive officers of such a local board, and the mem- 
bers of the State Board of Health, and such other persons as may 
be elected, are eligible to membership. The annual dues are 
three dollars. This Association has four regular meetings cach 
year, the annual or January meeting always being held at Boston. 
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THE JOURNAL OF THE MASSACHVSETTS AS- 
SOCIATION OF BOARDS OF HEALTH is a quarterly 


publication containing the papers read at the meetings, together 
with verbatim reports of the discussion. It will also contain from 
time to time interesting contributions from writers of the highest 
standing in their profession. It affords a conventent medium for 
the interchange of information and experience between its mem- 
bers, who are so widely separated as to find frequent mectings an 
impossibility. Every addition to tts subscription list, therefore, 
ts a material aid in extending tts sphere of usefulness. All mem- 
bers of the Association receive the JOURNAL in return for their 
annual dues; to all others the subscription ts one dollar per 
annum in advance. If upon inspection of the accompanying copy 
you feel soinclined, we should be glad to receive your subscription. 
The JOURNAL will also be sent to the principal Hospitals, 
School Boards, Doctors, Architects and Boards of Health. 


—————— ~oeoer 
The publishers of this journal will endeavor to place before its readers 
the advertisments of reliable firms dealing in Sanitary Goods and Apparatus, 
Spring Waters and articles needed by Schools, Hospitals. Architects and 
Physicians. It is hoped that they may receieve a share of the patronage of 
those who may require anything in their different lines. 


Address A. J. PHILPOTT & CO., 
54 Pearl St., Boston, Mass. 
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4 danger is prevented by the 





the atmosphere with thymol. 


tion with the Zine Chloride.” 


requires no care from those using it. 


Send for circulars or call at office of 





unperiling the health of those exposed to it. 


Germicide 


Compa Dy: 


(Incorporated.) 


=” capital, $150,000.00. 


LUMBING affords great conveniences and comfort, but 

is the cause of the introduction of Sewer Gus and 
Noxious Odors, which find their way through the drainage 
pipes, infecting the air in residences and buildings, and 


This evil and 


CERMICIDE Y Automatic Chemical Disenfection, 


Introduced by a Systematized Plan. 


Constantly supplying the drainage with zine chloride, and 


“No one competent to form an opinion of the compara- 
tive value of agents used as disinfectants can doubt the 
superior efficiency of the salt of zine used in the Germicide, 
or the value of thymol as an aerial agent used in connec- 


The apparatus is placed at the Company’s expense and 


The uniformed 


inspectors of the Company keep it supplied with chemicals, 
and give it all necessary attention. 
Charges made only for chemicals and attention. 
Manufacturers of “Thymoline,” a Liquid Disinfectant sold 
by the trade. 


THE BOSTON GERMICIDE Co., 
23 Pemberton Square, Boston. 


























